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Appendix F
AIR QUALITY TECHNICAL ASSESSMENT

The definition of acronyms used in this Appendix are:

AAQS Ambient Air Quality Standards

APCD Air Quality Control Division

AP-42 EPA’s compilation of emission factors

AQRV Air Quality Related Values

BART Best Available Retrofit Technology

BTEX Benzene, toluene, ethylbenzene, and xylenes
CAAQS Colorado Ambient Air Quality Standards

CAFO Concentrated animal feeding operation

CAMXx Comprehensive Air Quality Model with Extensions

CH, Methane

(610 Carbon monoxide

CO, Carbon dioxide

CO.e Carbon dioxide equivalent

km Kilometer

ug/m?® Micrograms per cubic meter

MMscf Million standard cubic feet

mtpy Metric tons per year

N Nitrogen

N-.O Nitrous oxide

NO, Nitrogen dioxide

NO, Oxides of nitrogen

NAAQS National Ambient Air Quality Standards
PM Particulate matter

PM, 5 Particulate matter less than or equal to 2.5 microns in diameter
PMio Particulate matter with aerodynamic diameter of 10 microns or less
ppb Parts per billion

ppm Parts per million

PSD Prevention of Significant Deterioration
S Sulfur

SO, Sulfur dioxide

tpy Tons per year (short)
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1.0 INTRODUCTION

This air quality appendix provides an outline of the techniques that were employed in the
environmental analysis process, and planning process, for the Kremmling Field Office (KFO)
Draft Resource Management Plan/Draft Environmental Impact Statement (DRMP/DEIS). The
DRMP/DEIS addresses future land and resource management options, and the potential
environmental impacts that may result from each of those options, for approximately 378,884
surface acres and approximately 2,240,775 subsurface acres of mineral estate administered by
the KFO in Eagle, Grand, Jackson, Larimer, and Summit Counties, Colorado. Public lands
administered by the KFO extend east to the Continental Divide, west to Steamboat Springs and
Vail, south to Interstate-70, and north to the Wyoming border. This combined acreage (surface
acres and subsurface mineral estate) is being analyzed as the “Planning Area” for the purposes
of this DRMP/DEIS. Approximately 80 percent of the Federal mineral estate lands are available
for oil and gas leasing. Currently, less than 10 percent of the lands available for leasing are
under oil and gas leases.

Within the Planning Area, approximately 675 wells having been drilled since the early 1920s.
(Averaged over the past 90 years, this is approximately 7 to 8 wells per year.) After internal and
external scoping was conducted during the planning process, it was determined that a
qualitative assessment for air resource impacts is appropriate for most management activities
proposed in this DRMP/DEIS. However, with regard to oil and gas activities and livestock
grazing, a quantitative Emissions Inventory was developed in order to analyze the potential
emissions associated with those activities. Due to the relatively low level of fluid minerals
development, and to the highly speculative nature of currently available data (including the lack
of well location data), the BLM determined that a hypothetical Air Quality Modeling Assessment
for this DRMP/DEIS would not provide useful, or accurate, predictive information for the public
or for the decision-maker. When adequate data becomes available (such as during the project
application stage), it may become necessary to require air quality modeling in order to assess
the potential impacts during the environmental analysis process [in accordance with the
National Environmental Policy Act (NEPA)] for future activities prior to authorization by the BLM.

Historically, there has been relatively little oil or gas development within the Planning Area;
therefore, the underground geology of the area is not well understood. If, and/or when,
exploration wells are drilled, more information will be known about the location, quality, and
characteristics of the resources. The KFO does have a Reasonably Foreseeable Development
(RFD) Scenario for a potential of up to 370 oil and gas wells (192 wells on Federal lands and
178 wells on fee lands) to be drilled over the next 20 years (BLM 2008r). Therefore, the BLM
determined that the preparation of an Emission Inventory would be the most appropriate
assessment for air quality at this time. Detailed information is either unknown, or too
speculative, to conduct a quantitative air quality impacts analysis (a Modeling Analysis). If,
and/or when, activities are proposed for implementation under the Approved RMP (Approved
Plan), and if air quality is determined to be an issue of concern during the environmental
analysis process, then a more detailed air quality analysis would be conducted (including,
potentially, a more detailed Emissions Inventory or a Modeling Assessment).

2.0 AIR AQUALITY MANAGEMENT FRAMEWORK
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The basic framework for controlling air pollutants in the United States is mandated by the Clean
Air Act (CAA), and its amendments, and by State air quality management programs. Federal
and State air quality management programs have evolved using two distinct management
approaches:

o State Implementation Plan -- The first type of management approach is the State
Implementation Plan (SIP) process of setting ambient air quality standards for
acceptable exposure to air pollutants; conducting monitoring programs in order to
identify locations experiencing air quality problems; and developing programs and
regulations designed to reduce, or eliminate, those problems.

¢ Hazardous Air Pollutants -- The second type of management approach involves the
Hazardous Air Pollutant (HAP) regulatory process, which identifies specific chemical
substances that are potentially hazardous to human health, and then sets emission
standards in order to regulate the amount of those substances that can be released by
individual commercial or industrial facilities, or by specific types of equipment.

Typically, air quality programs based upon ambient air quality standards address air pollutants
that are produced in large quantities by widespread types of emission sources, and that are of
public health concern. In addition to pollutants for which there are adopted ambient standards,
the SIP planning process is also used in order to address regional haze visibility issues.
Currently, the industry-specific emission regulation approach is used in order to address air
quality concerns of hazardous air pollutants and some ozone-depleting chemicals.

For the BLM, air quality and climate are the principle components of the BLM Air Resource
Management Program. The program focuses on management of air resources, as well as on
how they affect, and are affected by, other resource values and uses of the public lands.

Air quality is determined by the composition (chemical and physical) and concentration of
atmospheric pollutants, meteorology, and terrain; it also includes noise considerations, smoke
management, and visibility. Currently, the CAA identifies 6 nationally regulated air pollutants
(called criteria pollutants) and 187 hazardous air pollutants, subject to change over time. (For
more information, visit: http://www.epa.gov/ttn/atw/pollsour.html.) Activities, programs, and
projects initiated by the BLM, as well as activities and projects initiated by external proponents,
have the potential to impact air quality via emissions of these pollutants. The BLM, therefore,
analyzes the potential impacts of all Proposed Actions on air quality as part of its planning,
environmental analysis, and decision-making processes.

Climate represents the long-term statistics of daily, seasonal, and annual weather conditions.
Climate is the composite of generally prevailing weather conditions of a particular region
throughout the year, averaged over a series of years (typically, 30 years). Climate is both a
driving force and a limiting factor for biological, ecological, and hydrologic processes, as well as
for resource management activities (such as disturbed-site reclamation, wildland fire
management, drought management, rangeland and watershed management, and wildlife
habitat administration).

The BLM is responsible for ensuring that the activities, programs, and projects it undertakes or
authorizes comply with all applicable laws, rules, regulations, policies, standards, and

F-3



http://www.epa.gov/ttn/atw/pollsour.html

Kremmling Field Office Volume Three
Draft Resource Management Plan and Draft Environmental Impact Statement

guidelines; including establishing conditions of approval (COAs) and stipulations in leases and
permits. Under the Federal Land Policy and Management Act (FLPMA), the BLM is responsible
for developing RMPs that provide for compliance with applicable pollution control laws, including
State and Federal air, water, noise, or other pollution standards or implementation plans; and to
manage the public lands in a manner that will protect the quality of scientific, scenic, historical,
ecological, environmental, air and atmospheric, water resource, and archeological values. In
addition, RMPs may also establish management goals and objectives for BLM-managed public
lands, and their associated resources, which require managing activities in a manner designed
to attain, or maintain, a higher standard of air quality than that required by the CAA.

Criteria Pollutants

The U.S. Environmental Protection Agency (EPA) has established National Ambient Air Quality
Standards (NAAQS) for 6 different pollutants, called criteria pollutants. Criteria pollutants
include carbon monoxide (CO), nitrogen dioxide (NO,), sulfur dioxide (SO;), ozone (Os),
particulate matter (PM+o, PM_5), and lead (Pb). Federal ambient air quality standards are
primarily based upon evidence of acute and chronic health effects.( Federal ambient air quality
standards apply to outdoor locations to which the general public has access). The criteria
polluntants are:

e Carbon Monoxide -- Carbon monoxide is a colorless, odorless gas formed during
incomplete combustion of organic compounds. The major sources of carbon monoxide
are combustion processes, such as fuel combustion in motor vehicles and industrial
processes, agricultural burning, prescribed burning, and wildfires. Carbon monoxide is a
public health concern because it combines readily with hemoglobin in the blood, and, as
a result, reduces the amount of oxygen transported to body tissues. Relatively low
concentrations of carbon monoxide can significantly affect the amount of oxygen in the
blood stream because carbon monoxide binds to hemoglobin 200 times to 250 times
more strongly than does oxygen. The cardiovascular system and the central nervous
system can be affected when 2.5 percent to 4.0 percent of the hemoglobin in the blood
is bound to carbon monoxide rather than to oxygen. Usually, due to its low chemical
reactivity and low solubility, indoor carbon monoxide levels are similar to outdoor levels.

¢ Nitrogen Dioxide -- Nitrogen dioxide is a brownish red gas formed as an indirect
product of combustion processes. Some nitrogen dioxide can be formed from nitrogen
compounds contained in the combusted fuel; however, most is produced by high-
temperature oxidation of nitrogen gas in the air. The dominant oxide of nitrogen
produced during combustion is nitric oxide. Nitric oxide is converted fairly quickly into
nitrogen dioxide by chemical reactions with atmospheric oxygen and ozone. Nitrogen
dioxide is a respiratory and eye irritant, as well as a plant toxin. Nitrogen dioxide is also a
precursor of photochemically generated ozone, nitric acid, and nitrate aerosols.

¢ Sulfur Dioxide -- Sulfur dioxide is a colorless, but pungent, gas formed primarily by
combustion of sulfur-containing compounds. Sulfur dioxide is a respiratory irritant, and
undergoes chemical reactions that can form sulfuric acid and various sulfate aerosols.

e Ozone -- Ozone is not released directly into the atmosphere. It forms as the result of
complex chemical reactions that occur in sunlight. The chemical reactions that produce
ozone involve a wide range of volatile organic compounds (VOCs) and oxides of
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nitrogen. VOCs and nitrogen oxides (the combination of nitric oxide and nitrogen
dioxide) are the precursor emission products that form ozone. The atmospheric chemical
reaction processes that produce ozone also produce chemically formed particulate
matter and acidic compounds. Combustion processes, which produce nitrogen oxides,
and evaporation of VOCs, are the major emission sources for organic compounds.
Common combustion sources include fuel combustion in motor vehicles, fuel
combustion in industrial processes, agricultural burning, prescribed burning, and
wildfires. Common evaporative sources of organic compounds include paints, solvents,
liquid fuels, or liquid chemicals. Ozone is a strong oxidizing agent that reacts with a
wide range of materials and biological tissues. It is a respiratory irritant that can result in
acute and chronic impacts to the respiratory system. Recognized impacts include
reduced pulmonary function, pulmonary inflammation, increased airway reactivity,
aggravation of existing respiratory diseases (such as asthma, bronchitis, and
emphysema), physical damage to lung tissue, decreased exercise performance, and
increased susceptibility to respiratory infections. In addition, ozone is a necrotic agent
that significantly damages leaf tissues of crops and natural vegetation. Ozone also
damages many materials by acting as a chemical oxidizing agent. Usually, due to its
photochemical activity, indoor ozone levels are much lower than outdoor levels.

e Particulate Matter -- The major emission source categories for suspended particulate
matter include: combustion sources (fuel combustion in motor vehicles and industrial
processes, agricultural burning, prescribed burning, and wildfires); aerosols; industrial
grinding and abrasion processes; soil disturbance by construction equipment,
agricultural and forestry equipment, recreational vehicles, or other vehicles and
equipment; mining and other mineral extraction activities; and wind erosion resulting
from exposed soils and sediments. Suspended particulate matter is also formed by
atmospheric chemical reactions.

Suspended particulate matter represents a diverse mixture of solid and liquid material
having size, shape, and density characteristics that allow the material to remain
suspended in the air for meaningful time periods. The physical and chemical
composition of suspended particulate matter is highly variable, resulting in a wide range
of public health concerns. Many components of suspended particulate matter are
respiratory irritants. Some components (such as crystalline or fibrous minerals) are
primarily physical irritants. Other components are chemical irritants (such as sulfates,
nitrates, and various organic chemicals). Suspended particulate matter also can contain
compounds (such as heavy metals and various organic compounds) that are systemic
toxins or necrotic agents. Suspended particulate matter or compounds adsorbed on the
surface of particles can also be carcinogenic or mutagenic chemicals. Public health
concerns associated with suspended particulate matter focus on the particle size ranges
likely to reach the lower respiratory tract or the lungs. Inhalable particulate matter (PMj)
represents particle size categories that are likely to reach either the lower respiratory
tract or the lungs after being inhaled. Fine particulate matter (PM,5) represents particle
size categories likely to penetrate to the lungs after being inhaled. (The “10” in PM4oand
the “2.5” in PM, 5 are not upper size limits. The numbers refer to the particle size range
collected with 50 percent mass efficiency by certified sampling devices; larger particles
are collected with lower efficiencies, and smaller particles are collected with higher
efficiencies.)
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In addition to public health impacts, suspended particulate matter results in a variety of
material damage and nuisance impacts, including abrasion; corrosion, pitting, and other
chemical reactions on material surfaces; soiling; and transportation hazards (due to
visibility impairment).

Lead -- Lead is a toxic metal that can cause learning disabilities and damage to the
kidneys and brain. Atmospheric lead compounds occur, primarily, as a component of
suspended particulate matter. Since the phase-out of lead additives in most gasoline,
the dominant source of lead in atmospheric particles in the United States has become
industrial facilities (such as lead smelters) and dust from deteriorating lead-based paints.

Colorado and National Ambient Air Quality Standards

Colorado has adopted State ambient air quality standards that are, generally, equal to current or
former Federal standards. Colorado has adopted a 3-hour sulfur dioxide standard that is more
stringent than the comparable Federal standard. Table F-2.1, Colorado and National Ambient
Air Quality Standards, summarizes current Federal and Colorado ambient air quality standards.
{NOTE: Since this table was created, the EPA has promulgated some additional standards: an
additional 1-hour standard for NO,, which is 189 ug/m3; an additional 1-hour standard for SO,
which is 196 ug/m>.)

Air pollutants covered by State and Federal ambient air quality standards can be categorized
by the nature of their toxic effects, such as:

irritants (such as ozone, particulate matter, nitrogen dioxide, sulfur dioxide, sulfate
particles, and hydrogen sulfide) that affect the respiratory system, eyes, mucous
membranes, and the skin;

asphyxiants (such as carbon monoxide and nitric oxide) that displace oxygen or interfere
with oxygen transfer in the circulatory system, thereby affecting the cardiovascular and
central nervous system;

necrotic agents (such as ozone, nitrogen dioxide, and sulfur dioxide) that directly cause
cell death; or

systemic poisons (such as lead particles) that affect a range of tissues, organs, and
metabolic processes.
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Table F-2.1 National Ambient Air Quality Standards (NAAQS), Colorado Ambient Air Quality

Standards (CAAQS), and P5D Significant Monitoring Concentrations

Addition
Crilexin Primary Standard] Secondary al PSD Significant
Avg. Period u.Lgln'm:i [ppmipphb]) Standar Standsar Maonitoring
Pollutant :
ds Concentration
HNAALS NAAQS CAAQS
40,000 HNA NA
co 1-hour [35ppm] Mone
10,000 HA
co S-hour [Sppm] None 575 ug/m’
189
N0, 1-hour [100ppk] MA M4 NA
100 100
NGO, Annuz [#3pph] [33pph] HA 14 ug'm3
PMyp 24-hour 150 150 MA 10 uz'm3
Fhy s 24-hour 35 35 HA 4 ug/m3
PM,y s Annual 15 15 MNA NA
196
50, 1-hour [75ppb] Na MA NA
1300
50, ° 3-hour MNA [-5ppma] 700 ug/m3 NA
50, f 24 hour MNA MNA HA 13 ug'm3
80
50,°% Annua [0.030] MA MA HA
Ozone &-hour 075 ppm 075 ppm NA 100 tpy VOCs or Nox
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- -
Lead rolling 3-month A5 ug/m3 A5 uzm3 NA NA
Lead 3-month NA HNA NA Jlugm3

Fluondes 24 hour NA HNA NA 25 ug'm3
Total Feduced . o

Sulfur 1-hour HA HA HA 2uzm3
Reduced Sulfus 1-hour NA NA Ma 10 UGM3
Compounds

**The significant momtonng concentrations (de mmmmus levels) apply only to new

sources and modifications subject to P5D review (see Regulaton Mo, 3, Part D, sechon
V1)

CAAQS = Colorado Ambient Air Cmality Standards
HE m’ = MICTOETAMS per cubic meter

HN/A = not applicable

MAAQS = National Ambient Air Cuality Standards

* For short-term {non-annual) averaging times, compliance with the CO, P, and 50, NAAQS is basad on the highest-
second-highest (HYH) shori-term concentration, while compliance with the short-term PAL; ; and MO, NAAQS is based on
the highest 3-year average eighth-highest short-term concentration. Shori-term modeled concenTations reported here are
hirhest-second-highest for OO, PM |, and 50, and hirhest-eighth-highest for PM, ; and N0.. Aozl (long-term) moedeled
concentrations are highest concenirations which are required for an anmmal average MAAQS compliance demonstration

* The 1-hour N0, background concentration was not added to the modeled concentration. Febmary 22, 2010 USEPA
ruidance describes identification of the 3-year average of the eighth-hizhest modeled concentration on a receptor-by-
receptor basis (USEPA 2010c). Inclosion of background concentration is not included in the procedure for companing
AERMOD modeling results with the 1-hour MO, NAAQS.

“ PM, ; and PM |, modeling rasules are shown for Altematives B, C, and D fugitive dust emizsion rates (which are idantical)
and for Alternative A non-fugitve dust emission rates.

! e to 1-howr MO, 24-hour PM. 5, and 1-hour 50, NAAQS standard formats that use a thres-year average to deternmine
compliance, only one total concentration is reported for the three-year modeling period.

“ The new 1-hour 50, standard became effective on August 23, 2010. To comply with the 1-hour SO, standard, the three-

year average of the annual ?0th percentile of the 1-hour daily maximom conceniraton must be less than or equal wo 1955

ug m’ (75 pph)

‘As of Augnst 23, 2010, this standard transitioned from a primary standard (protecting human health) to 2 secondary
standard (protecting environment) at the federal level. Howewver, state air quality agencies have discretion to continme
enforcing this standard as a primary standard The 3-hour standard will become obsolete at the federal level once

attainmentnonattainment desiznations under the new 1-hour 50, standard are prommlzated by USEPA.

? The 24-hour and annnal standard will becoms obsolete at the federal level once amainment/nonsttainment desiznations
under the new 1-hour 50, standard are promulgated by USERA
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Hazardous Air Pollutants

Typically, air quality programs based upon the regulation of other hazardous substances
address chemicals used, or produced, by limited categories of industrial facilities. Programs
regulating hazardous air pollutants focus on substances that alter or damage the genes and
chromosomes in cells (mutagens); substances that affect cells in ways that can lead to
uncontrolled cancerous cell growth (carcinogens); substances that can cause birth defects or
other developmental abnormalities (teratogens); substances with serious acute toxicity effects;
and substances that undergo radioactive decay processes (resulting in the release of ionizing
radiation). Federal air quality management programs for hazardous air pollutants focus on
setting emission limits for particular industrial processes rather than on setting ambient
exposure standards. Federal emission standards for hazardous air pollutants have been
promulgated as National Emission Standards for Hazardous Air Pollutants (NESHAP) and as
Maximum Achievable Control Technology (MACT) standards. The Federal MACT standard for
mercury emissions from coal-fired power plants represents an example of such hazardous air
pollutant control programs. The NESHAP and MACT standards are implemented through State
and Federal air quality permit programs. Colorado Air Pollution Control Division (APCD)
Regulation 8 adopts Federal NESHAP and MACT standards by reference, and includes
additional requirements for the State asbestos control program.

Visibility Impairment

The EPA, the BLM, the US Forest Service (USFS), the National Park Service (NPS), the U.S.
Fish and Wildlife Service (USFWS), and regional associations of State Air Quality Management
Agencies operate the Inter-agency Monitoring of Protected Environments (IMPROVE) program.
The IMPROVE program monitors visibility conditions and particulate matter concentrations in, or
near, Class | Areas across the country. Some of the IMPROVE sites also document visibility
conditions with remotely operated cameras. There are 6 IMPROVE monitoring locations in
Colorado; 3 of which are in, or near, the Planning Area. The NPS operates 1 Monitoring Station
on the east side of Rocky Mountain National Park. The USFS operates 1 Monitoring Station at
Buffalo Pass (south end of the Mount Zirkel Wilderness), and 1 Monitoring Station at the Aspen
Mountain Ski Area (east of the Maroon Bells-Snowmass Wilderness).

Atmospheric Deposition Constituents

Two (2) separate Air Quality Monitoring Programs are being used to monitor atmospheric
deposition of various compounds. The Programs originated as acid deposition monitoring
programs; however, they have expanded to include monitoring of other compounds. The EPA
Clean Air Status and Trends Network (CASTNET) operates as a dry deposition monitoring
program. There are 3 CASTNET monitoring sites in Colorado: Rocky Mountain National Park,
Gothic, and Mesa Verde National Park. The CASTNET monitoring site in Rocky Mountain
National Park is not co-located with the IMPROVE site at Rocky Mountain National Park. The
National Atmospheric Deposition Program/National Trends Network (NADP/NTN) Program
provides wet deposition monitoring focused on acid deposition issues. In 1996, a mercury
deposition monitoring program was integrated into the NADP/NTN Program; however, it does
not operate at all NADP/NTN sites. Nationally, there are more than 250 sites in the NADP/NTN
network, with 19 sites in Colorado. Some of the NADP/NTN sites are either co-located, or
located near, CASTNET or IMPROVE monitoring sites.
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Greenhouse Gases

Greenhouse gases (GHGs) are compounds in the atmosphere that absorb infrared radiation
and re-radiate a portion of that back toward the Earth’s surface, thereby trapping heat and
warming the Earth’s atmosphere. The most important naturally occurring GHG compounds are
carbon dioxide (CO.), methane (CHj,), nitrous oxide (N,O), ozone (O3), and water vapor (H,0).
Carbon dioxide, methane, and nitrous oxide are produced naturally by respiration and other
physiological processes of plants, animals, and microorganisms; by the decomposition of
organic matter; by volcanic and geothermal activity; by naturally occurring wildfires; and by
natural chemical reactions in soil and water. Ozone is not released directly by natural sources. It
forms during complex chemical reactions in the atmosphere among organic compounds and
nitrogen oxides in the presence of ultraviolet radiation. Water vapor is a strong GHG; however,
its concentration in the atmosphere is, primarily, a result of (not a cause of) changes in surface
and lower atmospheric temperature conditions.

Although naturally present in the atmosphere, concentrations of carbon dioxide, methane, and
nitrous oxide are also affected by emissions from industrial processes, transportation
technology, urban development, agricultural practices, and other human activity. The
Intergovernmental Panel on Climate Change (IPCC) estimates the following changes in global
atmospheric concentrations of the most important GHGs (IPCC 2001, 2007):

e atmospheric concentrations of carbon dioxide have risen from a pre-industrial
background of 280 parts per million by volume (ppm) to 379 ppm in 2005;

¢ atmospheric concentrations of methane have risen from a pre-industrial background of
about 0.70 ppm to 1.774 ppm in 2005; and

e atmospheric concentrations of nitrous oxide have risen from a pre-industrial background
of .270 ppm to 0.319 ppm in 2005.

The IPCC has concluded that these changes in atmospheric composition are almost entirely the
result of human activity, not the result of changes in natural processes that produce or remove
these gases (IPCC 2007).

Carbon dioxide, methane, and nitrous oxide have atmospheric residence times ranging from
about a decade to more than a century. Several other important GHG compounds with long
atmospheric residence times are produced almost entirely by various industrial processes;
these include sulfur hexafluoride (SF¢), and a wide range of fluorinated hydrocarbons (HFCs).
Typically, fluorinated compounds have atmospheric residence times ranging from a few
decades to thousands of years. Typically, the overall global warming potential of GHG
emissions is presented in terms of carbon dioxide equivalents (CO.e), using equivalency factors
developed by the IPCC. The IPCC has published sets of CO,e factors as part of its periodic
climate change assessment reports issued in 1995, 2001, and 2007.

Of these pollutants, carbon dioxide, methane, and nitrous oxide are commonly emitted by oil
and gas sources, while the remaining 3 GHGs are emitted in extremely small quantities or are
not emitted at all. As the major component of natural gas, CH, emissions resulting from oil and
gas exploration, production, and transportation are considerable.
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Aggregate GHG emissions are discussed in terms of carbon dioxide equivalent (CO.e). Each
GHG has a global warming potential (GWP). As defined by the EPA, the GWP provides a “ratio
of the time-integrated radiative forcing from the instantaneous release of one kilogram of a trace
substance relative to that of one kilogram of CO,” (GPO 2010). In other words, the GWP
accounts for the intensity of each GHG’s heat trapping effect and its longevity in the
atmosphere. The GWP provides a method to quantify the cumulative impact of multiple GHGs
released into the atmosphere by calculating CO.e for the GHGs. The EPA’s GWPs are provided
in Error! Reference source not found. F-2.2, and were determined on a 100-year basis.
[These GWPs are set forth in EPA regulations within Title 40 of the Code of Federal Regulations
(CFR) Part 98.]
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- L
Table F-2.2
GHGs Reported to EPA and Global Warming
Potentials
Chemical Global
Symbol or Warming
Air Pollutant Acronym Potential
Carbon dioxide CO, 1
Methane CH,4 21
Nitrous oxide N,O 298
Hydrofluorocarbons HFCs Varies
Perfluorocarbons PFCs Varies
Sulfur hexafluoride SF6 23,900

Sources: GPO 2009; GPO 2010, Table A-1.

To date, the EPA has not mandated stationary source GHG emission reductions or set NAAQS
for these pollutants. However, the EPA does require certain GHG emission sources, and some
GHG suppliers, to report GHG emissions. Beginning in 2011, large stationary sources of GHGs
will be required to obtain Air Quality Permits from local, State, or Federal air quality agencies
(GPO 2010f).

The EPA estimates that national GHG emissions in 2006 were 6,801,812,000 tons COe (EPA
2008). National GHG emissions in 2006 represented a 14 percent increase from estimated 1990
national GHG emissions (5,964,166,000 tons COe). The EPA categorized the major economic
sectors contributing to U.S. emissions of GHG compounds as:

e electric power generation (34.5 percent);

e transportation (28.6 percent);

e industrial processes (19.9 percent);

e agriculture (7.7 percent);

e commercial land uses (5.7 percent); and

e residential land uses (3.6 percent).

Air Quality Permit Programs

The CAA establishes a basic Air Quality Permit Program for industrial emission sources. Key
elements of the Federal requirements include pre-construction permits [new source review and
prevention of significant deterioration (PSD)] and annual Operating Permits (Title V). Separate
reconstruction requirements have been established for non-attainment pollutants and for
attainment pollutants. The Federal New Source Review (NSR) Program applies in non-
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attainment areas to the applicable non-attainment pollutants. A key element of the NSR
Program is a requirement to implement emission offsets so that a new source of emissions will
not result in a net increase in non-attainment pollutant emissions for the non-attainment area.
The Federal PSD Program applies to attainment pollutants. Key elements of the PSD Program
include potential requirements for pre-construction and post-construction ambient air quality
monitoring; the establishment of baseline ambient air quality levels maximum cumulative
pollutant increments allowed above those baseline levels; the evaluation of proposed emission
sources in order to determine their consumption of available PSD pollutant increments; and the
evaluation of visibility impacts in designated Class | Wilderness Areas, National Parks, and
National Monuments. (The Federal operating permit program is referred to as the Title V Permit
Program, which establishes reporting and record-keeping requirements designed to ensure that
conditions imposed by pre-construction permits are being met.)

In general, States have assumed primary responsibility for enforcing most Federal permit
requirements, with the EPA exercising a formal review and oversight responsibility. Some
States, including Colorado, have separate air permit programs authorized by State legislation.
Typically, State air permit requirements cover emission sources that are smaller than those
subject to Federal permit requirements. In most cases, including Colorado, State air permit
programs have been integrated with Federal NSR, PSD, and Title V requirements in order to
provide a consolidated permit program. Under consolidated permit programs, basic State permit
requirements apply to all sources that are not specifically exempted. Additional NSR and PSD
program requirements (including EPA review of the permit) become applicable if sources
exceed various size or emission thresholds. (The owners and operators of emission sources are
the parties responsible for obtaining required air permits.)

The Colorado Air Pollution Control Commission (APCD) administers State and Federal air
permit programs in Colorado through the Colorado Air Pollution Control Division (APCD) of the
Colorado Department of Public Health and Safety (CDPHE). In addition to permit programs for
stationary emission sources, the Colorado APCD administers a State permit program that
regulates open burning and prescribed fires. Colorado APCD Regulation 9 establishes separate
permit programs for open burning and prescribed fires. The Colorado APCD administers the
prescribed fire permit program throughout the State and administers the Open Burn Permit
Program in most Counties. Administration of the Open Burn Permit Program has been
delegated to some Counties (Boulder, Eagle, El Paso, Grand, Jefferson, Lake, Larimer, Los
Animas, Mesa, Pueblo, Routt, Summit, and Weld). Prescribed fires smaller than de minimis
thresholds set by Regulation 9 qualify for open burn permits.

State regulations define significant users of prescribed fire as local, State, or Federal agencies,
or private landowners, that manage or own more than 10,000 acres of grassland and/or forest
land in Colorado, and that plan to use prescribed fires, broadcast burns, or pile burns that are
expected to generate more than 10 tons of PMq in a calendar year. Significant users of
prescribed fire are required to submit Prescribed Fire Plans and obtain Prescribed Fire Permits.
Prescribed Fire Plans submitted by significant users of prescribed fire can cover a period of up
to 10 years, and are subject to public review and comment. The BLM, the USFS, the NPS, and
the USFWS have all received approval for their Prescribed Fire Plans.
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Prevention of Significant Deterioration

The Federal CAA requires a planning program with the goal that all areas of the country achieve
the Federal ambient air quality standards within various specified timeframes. For attainment
areas that already meet the Federal ambient air quality standards, the Federal PSD Permit
Program established a 3-tier classification defining the extent to which baseline air quality
conditions can be degraded. Class | Areas have the smallest allowable air quality deterioration
limits. Class Il Areas allow greater deterioration of air quality; however, these areas must
maintain air quality conditions better than the Federal air quality standards. Class Il Areas allow
deterioration of air quality to the level of the Federal ambient air quality standards. PSD
program cumulative pollutant increments above baseline conditions have been established only
for NO,, SO,, and PMy,. The incremental increases allowed for specific pollutants in Class | and
Class Il Areas are summarized in Table F-2.3, PSD Increments.

Table F-2.3
PSD Increments
Pollutant Averaging Period Class Il PSD Class | PSD Increments
Increments
NO, Annual® 25 25
24" 30 8
PMro Annual 17 4
24 9 2
PMz5 Annual 4 1
3! 512 25
SO, 24" 91 5
Annual? 20 2

' No more than one exceedance per year.

2 Annual arithmetic mean.

8 Average of annual fourth-highest daily maximum 8-hour average.

* Category Ill Incremental standards (increase over established baseline).

Regional Haze Regulations

The CAA requires the EPA to protect visibility conditions within the Class | Areas established
under the PSD program, unless the responsible land management agency determines that
visibility is not an important air quality value for a particular area. The CAA also requires the
development of programs designed to remedy existing visibility impairment in Class | Areas if
that visibility impairment results from human-made air pollution. The EPA has identified 2
general types of visibility impairment at Class | Areas: 1) impairment due to smoke, dust,
colored gases, or layered haze attributable to a single stationary emission source or a small
group of emission sources; and 2) impairment due to widespread, regionally homogeneous
haze resulting from the cumulative emissions of varied emission sources in a region. The PSD
permit program addresses visibility impairment from nearby stationary emission sources.
Regional haze impacts resulting from cumulative emissions in a region are being addressed
through new SIP planning requirements. Colorado submitted a SIP Amendment to the EPA in
December of 2007 in order to address regional haze issues. One of the components of the
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regional haze SIP is implementation of best available retrofit technology (BART) emission
controls on certain categories of existing stationary emission sources (including power plants,
cement kilns, and industrial boilers) that were built prior to 1977, if their emissions are
reasonably expected to contribute to visibility degradation in Class | Areas. The CAA
established an initial list of 158 Class | Areas comprised, primarily, of Wilderness Areas,
National Parks, and National Monuments. Five (5) Native American tribal areas have
subsequently been added to the list of Class | Areas. The remainder of the country is
designated as Class Il Areas. No areas have been designated as Class lll Areas under the PSD
Program. One element of the PSD Permit Program is a review of the extent to which a proposed
emission source will impair visibility conditions in Class | Areas.

There are 12 PSD program Class | visibility protection areas in Colorado. Five (5) of Colorado’s
Class | Areas are in, or close to, the Planning Area. The Class | visibility protection areas in or
close to the Planning Area include Rocky Mountain National Park, the Mount Zirkel Wilderness,
the Rawah Wilderness, the Eaglesnest Wilderness, and the Flat Tops Wilderness.

Clean Air Act Conformity Requirements

Section 176(c) of the CAA requires Federal agencies to ensure that actions undertaken in non-
attainment or maintenance areas are consistent with the CAA, and with federally enforceable Air
Quality Management Plans. The EPA has promulgated separate rules that establish conformity
analysis procedures for highway/mass-transit projects (40 CFR Part 93, Subpart A) and for
other (general) Federal agency actions (40 CFR Part 93, Subpart B). General conformity
requirements are, potentially, applicable to many Federal agency actions; however, they apply
only to those aspects of an action that involve ongoing Federal agency responsibility and control
over direct or indirect sources of air pollutant emissions when those actions occur within non-
attainment or maintenance areas.

The general conformity rule establishes a process that is intended to demonstrate that the
proposed Federal action:

* would not cause, or contribute to, new violations of Federal air quality standards;

* would not increase the frequency or severity of existing violations of Federal air quality
standards; and

« would not delay the timely attainment of Federal air quality standards.

The general conformity rule applies to Federal actions occurring in non-attainment or
maintenance areas when the net change in total direct and indirect emissions of non-attainment
pollutants (or their precursors) exceeds specified thresholds. The emission thresholds that
trigger the requirements of the conformity rule are called de minimis levels. Emissions
associated with stationary sources that are subject to permit programs incorporated into the SIP
are not counted against the de minimis threshold. The CAA general conformity de minimis
threshold for PM4o maintenance areas is 100 tons of PM,o emissions per year.

Compliance with the conformity rule can be demonstrated in several ways. Compliance is
presumed if the net increase in direct and indirect emissions resulting from a Federal action
would be less than the relevant de minimis level. If net emissions increases exceed the relevant
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de minimis value, a formal conformity determination process must be followed. Federal agency
actions subject to the general conformity rule cannot proceed until there is a demonstration of
consistency with the SIP through one of the following mechanisms:

e Dby dispersion modeling analyses demonstrating that direct and indirect emissions
resulting from the Federal action will not cause, or contribute to, violations of Federal
ambient air quality standards;

¢ by showing that direct and indirect emissions resulting from the Federal action are
specifically identified and accounted for in an approved SIP;

e by showing that direct and indirect emissions associated with the Federal agency action
are accommodated within emission forecasts contained in an approved SIP;

¢ by showing that emissions associated with future conditions will not exceed emissions
that would occur from a continuation of historical activity levels;

e by arranging emission offsets in order to fully compensate for the net emissions increase
associated with the action;

e by obtaining a commitment from the relevant air quality management agency to amend
the SIP in order to account for direct and indirect emissions resulting from the Federal
agency action; or

e in the case of regional water or wastewater projects, by showing that any population
growth accommodated by such projects is consistent with growth projections used in the
applicable SIP.

Dispersion modeling analyses can be used to demonstrate conformity only in the case of
primary pollutants such as carbon monoxide or directly emitted PM4,. Modeling analyses cannot
be used to demonstrate conformity for ozone because the available modeling techniques,
generally, are not sensitive to site-specific emissions. No portions of the Planning Area have
any Federal non-attainment or maintenance designations.

3.0 AMBIENT AIR QUALITY

Existing air quality data for the Planning Area is summarized in Chapter 3, Affected
Environment. The available data indicate that State and Federal ambient air quality standards
for criteria pollutants are not exceeded at existing monitoring locations.

Based upon the BLM'’s request, the CDPHE provided background air quality data to be used in
the Air Quality Assessment for this DRMP/DEIS (Chick 2008). Appropriate background
concentrations were provided for areas close to Walden, Colorado (located just north of
Kremmling) where a portion of the development potential exists. Table 4.3-1 lists the
background concentrations provided by the CDPHE. Ambient background concentrations
demonstrate that the entire Planning Area is in attainment for all applicable NAAQS.
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Table 4.3-1 Background Ambient Air Quality Concentrations

Pollutant Averaging Measured Background | Basis for background
Period Concentration concentration
PM.o 24-hr (2™ Max) 23 pg/mz Colowyo Axial, West Site,
Annual 11 pg/m 1997 t01998
3-hr (2" Max) 0.009 ppm (23.98 pg/m®)
S0, 24-hr (2™ Max) 0.005 ppm (13.32 pg/m®) Unocal, 1983 to 1984
Annual 0.002 ppm (5.33 ug/m®)
Rural default based on
NO, Annual 0.005 ppm (3.83 ug/m®) Encana Near Parachute
Creek, 2007
nd 3 Rural default based on
CcoO ;E: g”d m:z; 1 SEE 8122 ﬁggs; American Soda, Piceance
' 2003 to 2004
PM, s 98" Percentile 16 pg/m:’ Rurgl default based on
. Annual 6 ug/m Chatfield State Park, 2006
Ozone 1-hr (2:: Max) 0.058 ppm (116 pg/mz) Golden Energy Florence,
8-hr (4™ Max) 0.053 ppm (106 pg/m®) 2005 to 2006
Ozone 1-hr (2:: Max) 0.088 ppm (176 pg/mz) Rocky Mountain National
8-hr (4™ Max) 0.075 ppm (150 pg/m®) Park, 2004 to 2006

Class | and Sensitive Class Il Areas

Several PSD Class | Areas are located within, or close to, the Planning Area. These are the
Eaglesnest, Flat Tops, Mount Zirkel, and Rawah Wilderness Areas and Rocky Mountain
National Park. The Rawah Wilderness Area is located completely within the Planning Area,
while Rocky Mountain National Park and the Eaglesnest and Mount Zirkel Wilderness Areas
have a portion of the Class | PSD area located within the Planning Area. (Figure 4.3-2 illustrates
the location of the Class | PSD areas relative to the Planning Area.) Table 4.3-2 lists the
distance and location to the applicable Class | PSD areas. (The distances are approximated
from the center of the Planning Area.

Table 4.3-2 Distance and Direction to Class | Area

Distance to Centroid
Distance from Direction from of Closest Oil and
Class | Area : ; S
Centerpoint (km) Centerpoint Gas Distribution

Zone (km)
Mount Zirkel Wilderness Area Adjacent Northwest 17
Flat Tops Wilderness Area 100 Southwest 77
Rawah Wilderness Area Inside Planning Area Northeast 14
Rocky Mountain National Park Adjacent East 28
Eaglesnest Wilderness Area Adjacent Southwest 37
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Figure 4.3-2 PSD Class | Areas
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4.0 PROJECT EMISSIONS

An emissions inventory was developed for Alternative B, and include oxides of nitrogen (NO,),
sulfur dioxide (SO,), carbon monoxide (CO), particulate matter less than or equal to 10 microns
in size (PM,), particulate matter less than or equal to 2.5 microns in size (PM,5), and volatile
organic compounds (VOCs) for oil and gas production activities within the Planning Area. In
addition, GHG emissions (including CO,, CH,, and N,O for oil and gas and CH,4 from enteric
fermentation from livestock grazing) were calculated. Inventories were based upon emission
factors from various sources including, but not limited to, manufacturer’'s data (where available),
EPA AP-42, and Gas Research Institute (GRI) emission factors (EPA 1997). (Tetra Tech
prepared an assumptions document and shared it with the KFO staff in order to ensure that
activity assumptions and parameters used in the emissions calculations were appropriate.)

Alternative A

Alternative A, the No Action Alternative, assesses the continuation of current management
(assuming no change from current management direction). Emissions are based upon current
oil and gas activity within the Planning Area, as well as the projections of the 1991 Colorado Oil
and Gas Leasing and Development RMP Amendment/Environmental Impact Statement (EIS),
which analyzed oil and gas development within the Planning Area (BLM 1991b).

The 1991 RMP Amendment analyzed the impacts of 108 wells (40 wildcat wells and 68
development wells). The RMP Amendment assumed 19 acres of disturbed area per well for a
total disturbed area of 2,044 acres. Currently, there are 109 active wells within the Planning
Area, which is 1 more well than the projected 108 wells (BLM 1991b). Seventy-seven (77) of the
109 wells are located on Federal lands. Most of the 109 wells are located in the McCallum
fields. The current wells have a disturbed acreage of approximately 2 acres to 3 acres per well,
as opposed to the projected 19 acres in the 1991 RMP Amendment. Alternative A will assume 1
well per pad, and a disturbed area of 3 acres per well. This scenario will assume the same well
pad configuration as the RFD Scenario (BLM 2008r). Each well pad will include 1 separator, 2
water tanks, and 4 production tanks; electricity will be driven by a gas-fired generator.

Alternative B

The RFD Scenario (BLM 2008r) forecasts the amount of drilling activity that could possibly
occur in the 20 year period between 2009 and 2028 on Federal, State, and private lands within
the Planning Area. The future anticipated drilling activity outlined in this RFD Scenario includes
370 oil and gas wells (192 wells on Federal lands and 178 wells on fee lands). It is assumed
that the 370 wells will be drilled with vertical well bores over a 20 year period with the expected
average life of a well to be 40 years.

Based upon the RFD Scenario, it is assumed that there is 1 well per well pad (BLM 2008r). The
average disturbance per well is estimated to be 8 acres (4 acres for a drill pad, 2 acres for
roads, and 2 acres for other infrastructure). The total potential anticipated surface disturbance at
the end of the 20 year period is 4,310 acres. This is based upon an existing surface disturbance
area of 1,350 acres and 2,960 new acres of disturbed land. The anticipated disturbance area is
the gross acreage; the net acreage will be significantly lower due to the reclamation of plugged
and abandoned wells. According to the RFD, the existing 1,350 acres of disturbed land (in
2008) accounts for the plugging and reclamation to date (BLM 2008r). Each well pad includes 1
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separator, 4 production tanks, and 2 water tanks; electricity will be driven by a gas-fired
generator. The year of peak overall emissions from oil and gas development activities is
estimated to be 2028.

Cumulative Analysis

Far-field cumulative impacts of oil and gas activities will be addressed in a qualitative manner;
cumulative sources were not included in the Emissions Inventory. Air Quality modeling results
from the DRMP/DEIS will be referenced in the cumulative impacts analysis (see Chapter 4,
Environmental Consequences).

Well Location Assumptions

Future potential oil and gas activity within the Planning Area is highly speculative, and little is
known about the exact well locations for future development. Due to this uncertainty, modeling
analysis to predict potential impacts to air quality was not considered a scientifically defensible
analysis.

Assumptions about the type of field production (such as oil or gas) for Alternative B were based
upon the RFD Scenario (BLM, 2008r). Well locations are speculative at this time; however, oil
and gas ‘Distribution Zones’ were created in order to provide the public and the decision-maker
with a visual guide of where current activity exists, and a ‘best guess’ of where potential future
might occur. It should be noted, however, that the Alternative B Distribution Zone is just a best
guess, without a high degree of certainty. As mentioned above, when adequate data becomes
available (such as during the project application and environmental analysis stage), it may
become necessary to require air quality modeling in order to assess the potential impacts
resulting from future activities prior to authorization by the BLM.

Table 4.3-3 Current Activity (Alternative A)
by Distribution Zone
Field Name Current Producing
Wells
Coalmont Niobrara 7
CBM 0
Granby Anticline 0
McCallum and S'outh 84
McCallum Infill
Other North and Middle 1
Park Field Infill
Rank Wildcats 17
Total 109
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Table 4.3-4
Future Anticipated Activity by Distribution
Zone (Alternative B)
Field Name Current Producing
Wells
Coalmont Niobrara 234
CBM 40
Granby Anticline 16
McCallum and South 40
McCallum Infill
Other North and Middle 20
Park Field Infill
Rank Wildcats 20
Total 370

Figure 4.3-3 Distribution Zones for Potential Oil and Gas Development
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Construction emissions for both alternatives included well pad and resource road construction
and traffic; rig move and drilling, and associated, traffic; completion and testing, and associated,
traffic; and wind erosion during construction activities. Construction emissions for oil and natural
gas wells were assumed to be identical.

Production Emissions

Production emissions included combustion engine emissions and fugitive dust resulting from

road travel to, and from, well sites; diesel combustion emissions from haul trucks; combustion
emissions from well site heaters; condensate storage tank flashing and flashing control; wind

erosion from well pad disturbed areas; and emissions from wellhead engines.

5.0 EMISSION CALCULATIONS

Tables 5.1 through 5.24 provide a detailed analysis of the emission calculations that were
performed for this DRMP/DEIS; and include the equations and assumptions that were used in
order to prepare the Emissions Inventory. Tables 5.21 through 5.24 provide per-well totals for
2009, 2011, 2028; and the total emissions by year, respectively. Converting the files to the
format of this document may have altered the resolution of the table; therefore, the tables may
not be of optimal quality. A PDF copy of the following tables can be found online at:
Alternatively, a copy can be requested from the Kremmling Field Office:

Kremmling Field Office

Dave Stout, Field Manager

Dennis Gale, DRMP/DEIS Project Manager
PO Box 68

2103 East Park Avenue

Kremmling, CO 80459

Phone: 970-724-3000

FAX: 970-724-9590

kfo webmail@blm.gov
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Table 5.1 Pad Construction
WELL PAD COMSTRUCTION - GENERAL CONSTRUCTION ACTIVITY EMISSIONS

AP-42, Section 13.2.3 (EPA 1885)
"Heawy Construction Operations”
AP-42, Section 13.2.2 (EPA 1885)
"Revision to fine fraction rations'

TSP= 12 tonsiacre/maonth

Emissions (TPY) = EF (tons/acre/month) x Area (acre) x Eguipment Time [(hours)

Ee el TSP Uncantrolled | TSP Controlled Unconirolled Emissions Controlled Emissions
: L S L =1 %] EM Per Well Pad Per Well Pad
Time per Well Emission Emissions per Well | Emissions per o .5 | I
Area per Well Pad Pad Control Pad Well Pad Conversion | Conversicn (iafyr) { ul
{acre) {howrs) Efficiency {lbsiyear) {lbsiyear) Facior' Factor PM1D PM2.5 PMI10 PM2.5
-] 70 50% 1841.10 820.55 D.25 0.15 480.27 69,04 230.14 34.52

Maotes:

! PMyp = 0.25°TSP; PMyc = 0.15"FM.y. Conversion factor from AP-42 13.2.2.
Construction activity includes all earthmoving and vehicle cperation related to preparation of drill pad.
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Table 5.2 Pad Construction Road Dust
Emission Source: WELL PAD CONSTRUCTION - VEHICLE ROAD DUST EMISSIONS
Emission Factor From: AP-42, Section 13.2.2 (EPA 2008)
“Unpaved Rioads - Indusirial Ricads’
Emission Factor Equation: E=kxis/12)®x (W3
Where: E = Size-specfic emission facior (IbVMT)
5 = Surface materia silt content (%)
W = Mean vehicle weight (tons)
k= Empirical constant, particle size multiplier
pirical constant
pirical constant
Data: = 1.5 for PM10
= D0.15 for PMZ5
a= 0.9 for PM10 and PM25
= 0.45 for PM10 and PM2.5
urmber of Average Vehicle Miles FRAD FMZIE [ Uncontrolled | Conirofed | Unconfrolled | Controlled
Round Todal Wehicle Silt Travelled per Emissicn | Emission PM10 PM10 PMZ5 PMZ5
Trips per | Dayson | Numberof | Mumber of | Weight | Content' Viehicle Conirol Factor Facior Ermessions Ermessions Erissions Emissions
ehicle Day Location | Vehicles | Round Trips|  (fons) (%l {(VMTivehicle) | Efficiency | (RWMT) | (BAMT) {iblpad) {ilpad) {lbipad) {Ib/pad)
ow boy hauler 5 2 1 10 47 4 ] 0% B.98 0.80 53B.7E 26D.3B 53.88 6.4
gravel hauler 10 3 3 a0 28 4 i] 0% 740 0.74 10434 189717 2943 198.72
water truck (road dust control) ] 3 i 13 28 4 i] 0% 7.40 0.74 THE.BT 3ED43 79.88 2.4
ight duty vehicles (employes access) 1 7 2 14 4.6 4 il 0% 3.38 0.3 284.88 14250 28.50 14.25
TOTAL| 5818.84 2808.48 581.70 23085 |

'Sitt content from AP-22 Table 13.22-1 for a feshiy graded haul road
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Table 5.3 Pad Construction Equipment Exhaust
Emission Source: WELL PAD CONSTRUCTION - HEAVY EQUIPMENT EXHAUST EMISSIONS
Emission Factor From:  AP42 Volume [l - Mobile Sources (EPA 18E5)]
"Emissions Factors for Construction Equipment”
Emission Equation: Emissions (TPY) = grams pollutantiyear f 45359 grams | 2000 los x Load Factor
S02 Emissions (TEY) = grams S02/year | 453,50 grams / 2000 |bs x Lead Factor @ Uitra Low Sulfur Adjustment
Emission Factors' (gihp-hr]
Equipment co NO, P,y P~ 50, cO,? N,O7 Form. Benzene Toluene ylens
Dozer 215 T.81 0851 5218 0.0155 0.003747 0.002262 0001282 0.0D0905
Grader 245 746 0.e01 5218 0.0155 0.003747 0.002862 0001282 0.0D0S05
Motor Grader 245 746 0.e01 5218 0.0155 0.003747 0.002262 0001282 0.0DO905
Backhos 245 746 0601 5216 0.0155 0.003747 0.002262 0001280 0.0DO0905
Engine Operating S
Horsepower Load Curations Poluntant Emissions (Ibsiwell pad)

Equipment {hp} Factor | (hours)® co MO, PMig T S04 vac COy CH, My Form. Benzens Toluene  Xylene
bulldozer 300 04 70 39.82 144 83 1282 12.82 047 13.89 98600 0.47 0.29 o.o7 005 0.0z ooz
grader 185 04 70 24835 75.08 .04 304 0.28 5.60 5313.0 0.24 018 .04 003 0.0 0.01
mator grader 185 04 70 24835 75.08 .04 304 0.28 5.60 5313.0 0.24 018 .04 003 0.0 0.01
backhos 100 04 70 15.12 40.05 4.87 4.87 0.17 340 3220.0 0.18 010 0.02 0.2 0.01 0.01

TOTAL| 10485 34285 3376 3376 1.18 2849 23508.0 1.13 0.70 017 013 0.06 0.04
Motes:

'AP-42, Volume 1l - Mobile Sources (EPA 1985) "Emissions Factors for Construction Equipment’
? P, 5 emiszions assumed egqual to PM10 emissions

* dssumes 10 hours perday for 7 days.
* Ultra Low Sulfur adjustment based on 15 ppm Ultra Low Sulfur diesel fuel sulfur content compared to 500 ppm (0,05 percent) £2 diese! fuel suffur content.
® Emission factor for track fype fractor
® From AP-42 Section 2-3 Table 3.3-1 "Emission Factors for Uncontrolled Gascline and Diesel Industrial Engnes”
7 Compendium of Greenhouse Gas Emissions Methodologies for the 0fl and Gas Industry - Table - (2004) - 4O emissions of 0.08 g/L of diesel fusl. Diesel density 850 giL; heating value 18,300 Btu/lb.
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Table 5.4 Pad Construction Vehicls Exhaust

Emlzsion Sourcs: WELL PAD CONSTRUCTION - VEHICLE EXHAUST EMISSIONS
Emilasien Equation: Erisskans (TPY) = gramefheT x VAT / 453.59 grams £ 2000 b5
Emission Fachors [gVMT] =
Equipment oo HOE AL 202 oo coF CH,F Mo | Fomadenyde Denzene’  TOLEne”  Ryiener |
HL: Ciesed Engine Trucks (HOCV) 1706 545 ™a na 0.3z 4E2 1700 0070 0043 0.0 ODDES  OO0E1  O.O026
LT Diesel Trucks (£0 percent)
(LoD 253 1.1E wa nia nia 074 230 00s  0OS0S 0.0285 0045 QOO 00026
L Gas Trucks (40 percen) (LDGV)[ 985 0651 wa nia nia 0.552 330 0413 00549 0.0025 00151 QO0SF1  0.O026
Mumber of] Round
Found | Trp
CiassOf | Days on |Mumberof| Trps Per | Distance | WMT Piltant Emizsians (Iba/weil pad)
Wenige | Location | venicles | Day {mi} {miy co NOx FHA10 FAS sco'®  woc coz2 CHe [} Benzere  Toluens
oW Doy NaUer HOC ] 1 £ 3 ED 236 LES na ra L0 (= T3ET  OO0S3 00057 L0314 00011 00005 G002
gravel Nauler HOOY 3 3 10 3 54D 20.31 773 na na L1 574 | 202385 00637 OOSIS Loty 0010 00dE 0003
water inuck jrosd dust control) - 40
biis HIOC 2 1 g 3 106 408 155 na na .00z 115 | 477 omer  ooiuE 00325 00020 00009 DUO0E
lignt dusy wenilcles (employss
acxess) - Dlesel LOoW 7 1 1 3 43 022 LA na na na Lo7 130 0006 00MT [.0326 00014 Q0003 0O00S
lignt cusy
acess) - 53k LDGV 7 i 1 3 43 a3 L na na na 005 IS5 0040 0UD0sD [.0D0E 00014 00003 00o0S
[ TOTAL| Z77E [ na a s T IIE35 D224 DOie [ OOIED 00065 Conde

Motes:
" AP-42, Vioiumz | - Moblle Sources, Agpendie H, "Haavy Duty Diesed Trucks” high alihude, “aged” with 50,000 miles s2rdce, 2001+ modsl yaar (EPA, 1995)

? AP-42, iolume 1l - Mablie Sources, Appendl H, "Lignt Duly Dlesel Trucks” high altiuge, “aged” Wi 50,000 miles sarvice, 1990+ modsd year for N, 1984+ magel year for CO and HC (EPA 1095)

3 AP-43, olume 1 - Mablie Sources, Appencl H, "Lignt Duly Gassine Trucs I* high altiuge. “aged” win 50,000 miles sarvice, 1988= mods] year (EPA 1205),

“ P2 S emissions assumed equal 0 PMID amissions (no PR emission fachors avialabie from EPA)

o Compendum of Greanhouse G35 Emission Methodologles Tor the Ol and Gas IndusTy, Tatk 4-11 (HODW dizsel non-saml inuck, LDGT average gasoine car, LOOW large diesel car), CO2 Moblle Source Emisslon Faclors, American Pefroleum Instiute (2004).

. CIT‘DEFI]LF"IIJTG'EE’I’ICLEE Eas Emission h"Et'Dﬂd:;EE for ine 21l and Gas |I'lﬂJ5?!f for CH4, Tabke 4-9 [HOOW moderate comingl, LOGT axidalon 3313"’EL LOOT moderae contral), Matle Source Combustion Smisslon Factors, Tabie 4-10 (HDDW Diesad I'EJ\"Q'
truc, LOGT Gasoiine light truck, LOOT Dkasa light truck], Default Fuel Ecanony Factors Sor Diferent Types of Mokbile Sourees, Amencan Petroieum Instiube (2004

7 Compandum of Gresnhouse Gas Emission Metodologles for the Ol and Gas Industny for K20, Table 4-2 (HDDV maderate control, LDET oxkdation catalys:, LDOT mogerate control), Moblle Scurce Combustion Emission Factors, Tabke 4-10 (HDOW Dissel heavy
truc, LOGT Gasoiine Iight truck, LOOT Dkasa light truck], Default Fuel Ecanony Factors Sor Diterent Types of Mobile Sourees, Amencan Petroieum Instiube (2004)

¥ 4P-43, Section 3.3, "Gasoling and Diessl Ingustrial Engines. Tabie 3,3-2, “Spacistad Organk: Compound Emission Faciors for Uncontrolled Diesel Enginas’

* For light duty vehicles (plckup trucis), 60 percent would be diessl-powered, and 40 percent would be gas.

 nciuded In the Polutant Emissions s the Ltrs Low Sulfur agjusiment as=d on 15 ppm LHra Low Subur diesed fus) sulfur content compared to 500 ppm (0,08 percent) 22 diesel fued subfur content [15/500=0.03)
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Table 5.5 Well Construction Road Dust
Emission Source: WELL CONSTRUCTION - VEHICLE ROAD DUST EMISSIONS
Emission Factor From: AP-432, Section 13.2.2 (EPA 20D8)
“Unpaved Roads” — Industra’ roads
Explanation:
Emission Factor Equation: E=kx{s12)" x wi3)®
Where: E = Size-speciic emission factor (IBAMT)
5 = Swface material silt content (3%)
W = Mean vehicle weight (tons)
k= Empircal constant, pamicle size multiplier
a = Empirizal constant
b= Empirical constant
Diata: k= 1.5 for PM1D
k= 0.15 for PM2.5
3= 0.2 for PM10 and PM25
b= 045 for PM10 and PM25
Total Mean : Vehicle Miles Uncontrolled | Uncontrolled | Controlled Controlled
MNumier of Nurnber of | Vehicle Sitt Travelled per PM10 PM25 PM1D PM25
Riound Trips per] Dayson | Mumber of Round Trips| Weight | Content” Vehicle Control Ermissicns Emissions Emissions Emissions
Vehicle Day Location | Vehicles | (peryear?)| (tons) (%) (VMTiwehicle) | Eficency {Ibs/pad) {Ibs/pad) {bs/pad) (Ibs/pad)
Fugel tanker 1 1 1 1 40 24 3] 50% 0.03 0.oo o.o1 0.00
Logging truck 1 2 2 26 24 ] 50% 0.04 0.00 ooz 0.00
Cementer truck 1 2 1 2 40 4 ] 50% 0.05 o.o1 0.03 0.00
Cement supply truck 1 2 2 4 40 24 g 0% o011 oo 0.05 001
Casing crew 1 2 1 2 i 24 ] 50% o.o2 0.00 o.o1 0.00
Laydown machine 1 2 2 20 24 ] 0% 0.04 0.00 o.o2 0.00
Water truck 2 ar T4 40 24 ] 0% 1.84 0.20 1.00 0.10
Light duty wehicles {trips for bits) 2 5 1 10 i 24 ] 50% 382 RN 0.o1 0.06 0.01
Light duty wehicles (empioyes acoess) 1 a7 11 407 48 24 g 0% 338 4.14 041 207 021
Rig hauler ] 2 1 10 40 4 i 50% 8.8 27 0.03 013 0.01
TOTAL a4 0.34

'S content from AP-42 Table 13.2.2-1 for 3 freshly graded haul road.
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Table 5.6 Well Construction Vahicle Exhaust

Emlczlon bouros: WELL COMETRUCTION - VEHICLE EXHAUST EMIZZIONE
Emisslon Equation: Emissions (TPY) = grams T o WAT /453 55 grams / 2000 1bs
I Emission Faciors (e MTi="
E [=5] = PMID FMZE = WO coZ" CHE N2’ Formalkoshyde”  Benzens”  Tousng'  Xyens'
RO Dl=sel Engine Trucks (HODV] | 17.08 FEH] nia ria R I¥-F] 1700 (XD RN a0100T C.O08S 000371 CLO02E
LD Diesel Trucks (53 percent®
LD 2.53 148 nia ria na 074 230 1.3 0U3505 J0TEE O044E  O003TH 0026
LD Gas Trocks {40 percent]
(LOEY) 5,553 2851 nia nia nia 0.552 330 0118 00541 0.00ES 0.0451 Q0037H 00026
Mumar o [Foilutant Emissions (bswail pac)
Round | Round Trip
Classof | Dayson &of Trips Fer | Dostance WMT

Egquipment venicie | Location™ | verices Day (i) mil) (=] N EM10 PMZES soz" VoC coz CH4: N2T |Formaldetyde Benzere  Tokene  Xylene
[Fusitarisr HODY B 1 1 B 5] E] 0.43 n ra 0.001 [(EF] 112 OO04E | 00025 [N COO0E | 00002 | oooo2
Lagging truck HODV 2 g 12 0.45 o7 e ra 0.000 o3 45 a00s | aoo 0.oo03 ooooz | ooood | o.oood
Cemener fruck HODV F: g 1z 0.45 o7 n ra 0.000 o3 4 Qoois | oooid 00003 ooooz | ooood | o.oood
Cement suppiy tuck HODY F 2 g 24 0.50 034 na ra 0.004 0.6 50 Qo037 | ooz 00006 ooood | ooooz | oooood
Cazing crew HODY - 1 g 12 0.45 o7 e ra 0.000 o3 45 qoois | ooo £Loooa ooz | oot | o.ocod
Laydown machine HODV g 12 0.45 o7 na ra 0.000 o3 4 QDS | oo 00003 oooo2 | ooood | ouoood
\WWaber fruck (100 ESL) HODV 2 g 16.70 538 e ra 0.008 4.72 1864 | oosEg | 00423 o.oos oooel | o003 | ooozs
Light duty venicies {fps for bils) LoD g 2 g 0.33 [=RT] n ra na oD 30 Qo023 | ooosET 00038 ooozo | oooos | oooo3
Light duty wenicies {empiopes
nccess) - Diesel LOT £ g g 5.51 4.62 e ra na 250 =01 aoes2 | a1sTe o118 oesTs | oomes | oMoz
Light duty wenicies {empliopess
BcCess) - Gas LOGY £ 3 1 g £33 418 0.86 e ra na 083 428 Q1746 | 0074 oo2s 00222 | ooosd | Doo2g
Rig Fauler HODV E H g ] 2.25 0.88 n ra 0.04 0.E4 23487 oo [eXe] 0.00 0.00 0.00 .00
TOTAL (POURDS) a7 4 £ [ 0.05 10 3 EET [ET] [ET] i [ (] [XF

. - Moblle Sources, Appendi H, *Heavy Cuty Dlesa] Tracks® high aitfuce, “aged® with 50,300 rmlies serdce, 2001 + modiel year (ER& 1355).

* AF-42, inlume I - Miokle Sources, Azpenchs H, “Light Duty Diessl Trocks® hign aithude, “aged” with 50,000 mies serdoe, 1530+ model year for MCw, 1584+ model year for GO and HE (EFA 1335),
AF-42, Volume I - Moble Sounces, Spoenche H, “Ught Duty Gascline Trucks I bigh allfuce, “asged” with 50,000 miles sereice, 1938+ model year (EFA 1995)

*FM2.5 emissions assumed squal to FR1 0 emissions

¥ Compendum of Graerhouss Gar Emision Mefodoiagies for t
® Compendum of Greerhouse Gas Emission Metodologies for

O and Gas indusiny, Table 4-11 (HDDV clesel non-seml truck, LDGT averge gascline car, LDDY large dizsel car), ©O2 kModie Source Emizsion Factors, American Fetroleum nstie (2004)

1 and Gas indusiry for ©HE, Tablke 4-3 (HODV moderate coniol, LOGT oxidation catsiyst, LDOT moderabe confral), Moblie Sounce Combustion Emisskon Factors, Table 4-10 (HDOY Diesel heavy truck, LOGT
Gasaiine light tnack, LOOT Diesed ight inack), Dietauit Fuel Economy Factors for Different Tynes of Mooz Sources, American Petmleum insSiule (2004,

' Compendum of Greenhous: Gas Emission Mehodologies for 1 and Gas indusiry for M20, Table 4-5 KOOV moderaie control, LOST cuxidafion catalyst, LOOT moderai= controll, Mabile Source Combustion Emikssion Faciors, Table £-90 (HOOW Dlese neawy ruck, LOST
Gazcline light tnack, LOOT Diessl Iight truck), Detawlt Fusl Econcmy Factors for Ciffenent Tyoes of Mobile Sources, Amercan Petroleum insStuls {2004,

¥ gF-42, Section 3.3, "Gasoine and Diessl Indusial Engines. Table 3 3-2, "Sneclated Organkc Compours Emission Facors for Urcontroled Dlesel Engines®

¥ For igne cuty wehicles ipickup frucks], 50 percent woukd be disserpowsred, and 40 percent would be gas.

"% el Censtruction - tofal of 37 days assumed cn kocation: 2 days for i move, 2 days f0 1l up, 30 days driing, 3 days rig Gown

" inclugied In fhe Folutant Emissions b5 fhe Ullra Low SuPur asjustment basad on 15 pom Uil Low Sufur diese] fusd suifur content compared b SO0 ppm (0,05 peroent) #2 dizsel foe sulfur content (15 7 500 = 0.3}
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Table 5.7 Construction Drilling Emissions 2

WELL CONSTRUCTICN - DRILLING ENGIMES EMISSIONS - Tier 2

Emissions {lafwsll) = EF {gfhg-hr) x Total Horsepower (hp) x LF x Drilling Duration {daysfwell) = Drlling Duration (hredday) / 453.59 gllb

Total Horzepower Dnlling Activity | Drilling Activity
Pollutant Emissicn &ll Engines® Owverall Load Duration Duration Emissions Emigsions
Pollutant Factor' {g/hp-hr) {hp) Factor {daysfwell) {hra/day) {llatwell) {l'hriwell)
co 2.60 4450 0.40 20 24 7.246.15 10.20
NO,2 3.80 4450 0.40 3D 24 10,736.74 14.91
S0.° 0.0279 4450 0.40 3D 24 78.82 0.1
VOC 1.00 4,450 0.40 20 24 282548 392
PM,, 0.15 4450 0.40 20 24 42382 0.59
F'I".'1:_EE 0.15 4450 0.40 3D 24 42382 0.55
CD:E 521.83 4450 0.40 20 24 1,473,820.00 2.047.00
IC‘.H.,T 2 52E-02 4450 0.40 3D 24 71.09 0.10
M. OF 1.55E-02 4450 0.40 3D 24 4375 0.08
Formaldehyde® 3.75E-03 4450 0.40 3D 24 10.59 0.01
Benzens® 2 96E-03 4450 0.40 3D 24 837 0.01
Tolusne® 1.30E-03 4450 0.40 3D 24 367 0.0
Hyleng® 9.05E-04 4450 0.40 20 24 2.56 0.00
Motes:

‘Emizsion factars for Tier 2 engines taken from “Control of Emissions of Air Pollution From Monroad Diesel Engines: Final Rule” (53 FR 58570, Oct.

23, 1988 for engines greater than 750 hp and from Diesel Net, Emissions Standards: USA- Monroad Diessl Engines, Table 1, "EPA Tier 1-3 Monroad
Die==! Engine Emission Standards, g/kWh (gfbhp-hr)" hitpoifasew diessinet. comistandardafusinonroad. php

“Drill ng engine total horsepower is based on two 1,500, two 600, and one 230 hp enging, fuelad with ultra low sulfur diesel fuel {15 pom).

*For Tier 2 engines, the combined non-methane hydrocarbon and NOx emission rate is 4.8 g/bhp-hr. Emission calculations presentsd here assume
3.8 g/bhp-hr for HOx and 1.0 gibhp-hr for VOO,

“AP-42 (EPA 1998), Secfion 3.3, "Gasoline and Dissel Industrial Engines. Table 3.3-1, "Emission Factors for Uncontrolled Gasoline and Diesel
Indusfrial Engines”. Emigsion rate of 0.00205 llwhp-hr convers to 0.0275 ghp-hr when comverting unitz and adjusting for uitra-low sulfur fuel (15
ppm).

*PM, s azsumed equivalent to PM. for drilling engines.

Eapaz (EPA 1998), Section 3.3, "Gasoline and Diszs! Industrial Engines. Table 3.2-1, "Emission Factors for Uncontrolled Gazocline and Diessl
Industrial Engines"; l'hp-hr = pounds per horsepower-hour. (1.15 [khp-hr)

"Based on methane emissions of 0.13 gL of diesel fus! (diese! density of 850 giL and heating value of 19,300 Biwlk) from the "Compendium of GHG
Emission Methodologies for the Oil and Gag Industry,” Table 4-9 (2004},

*Based on nitrous oxide emissions of 0.08 giL of diesel fusl {diesel density of 850 o/L and heafing value of 19,300 Bwlb) from the "Compendium of
GHG Emission Methodologies for the Oil and Gag Indusiry,” Table 4-9 (2004,

*AP-42 (EPA 1998), Secfion 3.3, "Zasoline and Dissel Industrial Engines. Table 3.3-2, "Speciated Organic Compound Emission Factors for
~ Uncontrolled Dissel Engines”, convertad from [RMMBtu to Exhp-hr using an average brake-specific fuel consumption (BSFC) of 7,000 Biwhp-hr.
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Tahle 5.8 Drilling Engines Tier 4 2011

WELL CONSTUCTICON - DRILLING ENGINES EMISSIONS - Tier 4a (2011)

Emiszions {lnfwell) = EF (g/hp-hr) x Total Horsepower (hp) x LF « Drilling Duration {dayaiwell) = Dnlling Duration (hra'day) / 453,59 gl

Total Horsepower Drilling Activity | Drilling Activity

Poliutant Emiggion|  All Engines® Overall Load Duration Duration Emissions Emissions
Poliutant Factor' (g/ho-hr) (hp) Factor (daysiwell) {hrsiclay) {Ibiwell) (la/hriwell)
o 260 4450 0.40 i 24 T.3E6.19 10220
MO, 0.s0 4450 0.40 a0 24 1412732 1.96
SO;E 0.0279 4 450 0.40 a0 24 78.82 0.11
VO 020 4430 0.40 20 24 54784 1.18
P, 0.075 4450 0.40 a0 24 211.91 0.29
o, 0.075 4450 0.40 a0 24 211.91 0.29
0.t 52163 4450 0.40 a0 24 1,473,840.00 2.047.00
CHqE 2.52E-02 4 450 0.40 a0 24 71.09 0.10
h:OT 1.55E-02 4450 0.40 20 24 4375 0.06
F-::-rrrlaldeh}.-'d&e A TS5E-D3 4 450 0.40 a0 24 10.59 0.01
Benzens® 286E-03 4 450 0.40 i 24 B.37 0.01
Toluene® 1.30E-03 4450 0.40 a0 24 367 0.01
Hylene‘i 5.05E-04 4 450 0.40 20 24 2.56 0.00
Motes:

'Emission factars for Tier 4 engines taken from "Contral of Emissions of &ir Pollution From Monroad Diesel Engines and Fuel” (69 FR 38380,
June 29, 2004) for engines used in generator sets greater than 1,200 hp and from Diesel Met, Emiszions Standards: 1USA” Monrcad Diessl

Engines, Table 4, "ERA Tier 4 Emission Standards - Engines &bove 580 KW, g/kWh {g/bhp-hr)." Availakle on-line at

hitp:iferann diessinet. comistandardsius/offroad . html.

*Drilling engine total horsepower is based on two 1,500, two 800, and one 250 hp engine, fueled with ultra low sulfur diesel fuel (15 ppm).

P47 (EP& 1995), Section 2.3, "Gasoline and Dissel Industrial Engines. Table 3.3-1, "Emission Factors for Uncontrolled Gascline and Diesel
Industrial Engines”. Emizsion rate of 0.00205 Ib'ha-hr converts to 0.0279 g/hp-hr when converting units and adjusting for ultra-low sulfur fuel (15

ppm).

*PM, ; assumed equivalent to PM,, for drilling engines.
fAp42 (EPA 1998), Section 2.3, "Gasoling and Dissel Industrial Engines. Table 3.3-1, "Emission Factors for Uncantrolled Gasoline and Diesel
Industrial Engines”; lbihp-hr = pounds per horsepower-hour. (1.15 lhe-hr)
*Based on methans emissions of 0.13 g/l of diess! fuel (diesel density of 830 g/L and heating value of 15,300 Btwik) from the "Compgendium of

GHG Emission Methodologies for the Oil and Gas Indusiry," Table 4-53 (2004).

"Based on nitrous oxide emissions of 0.08 oL of diesel fuel (diesel density of 820 g/l and heating value of 19,300 Btw/ib) from the "Compendium

of GHG Emission Methodologies for the Oil and Gas Industry,” Table 4-3 {2004).

EAP-47 (EPA 1998), Section 2.3, "Gasoline and Diesel Indusirial Engines. Table 3.3-2, "Speciated Organic Compound Emission Factors for
* Ungontrolled Diesel Engines”, converted from I/MMEBtU to Ib'hp-hr uging an average brake-specific fuel consumption (BSFC) of 7,000 Biwhp-hr.
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Table 5.9 Drilling Engines Tier 4 2015

Emission Source:  WELL CONSTRUCTION - DRILLING EMGIMES EMISSIONS - Tier 4b (2015)

Emission Equation: Emissions {lbfwell) = EF (gfhp-hr) x Total Horsepower (hp) x LF x Drilling Duration (dayawell) = Drilling Duration {hrafday) / 453.59 9l

Total Horsepower Drilling Activity | Drilling Activity
Poliutant Emission | All Engines® Owverall Load Duration Duration Emissions Emissions

Pollutant Factor' {g/hp-hr) thp) Factor (dayshwell) (hrafday) {Ibfwell} {I/hrfwell)
Co 260 4450 0.40 a0 24 7.245.15 10.20
MO, 0.50 4450 0.40 a0 24 1412732 1.96
SCI;E 0.02739 4450 0.40 a0 24 78.82 0.11
VO 0.14 4450 0.40 a0 24 3895.56 055
Py, 0.022 4450 0.40 a0 24 62.16 0.09
PM, 0.022 4450 0.40 30 24 62.16 0.09
Co," 521.63 4450 0.40 a0 24 1,473,540.00 2,047.00
CH,* 2.52E-02 4450 0.40 a0 24 71.05 0.10
h:UT 1.55E-02 4 450 0.40 a0 24 43.75 0.06
Formaldehyde® A TSE-03 4450 0.40 a0 24 10.59 0.01
Benzens® 288E-03 4450 0.40 a0 24 8.37 0.01
Toluens® 1.30E-03 4450 0.40 a0 24 367 0.01
Hylens® 5.05E-04 4450 0.40 a0 24 256 0.00
Motes:

'Emizsicn factors for Tier 4 engines taken from "Contrel of Emizsions of Air Pollution From Monrcad Dissel Engines and Fuel: Final Rule” (83 FR
38580, June 28, 2004) for engines used in generator sets greater than 1,200 hp and from Diesel Met, Emissions Standards: USA: Monroad
Diesel Engines, Table 4, "EPA Tier £ Emis=ion Standards - Engines Above 580 KW, g/kWh (gfbhp-hr)." Available on-line at

httpoifwaw dieseinet. comistandards/us/ofiroad html.

“Drilling engine total horsepower iz based on two 1,500, two 800, and one 250 hp engine, fueled with ultra low sulfur diesel fusl (15 ppm).
PAP-42 (EPA 1998), Section 2.3, "Gasoline and Dissel Indusirial Engines. Table 3.3-1, "Emission Factors for Uncontrolled Gasoline and Dissel
Industrial Engines”. Emission rate of 0.00205 lbvhp-hr converts to 0.0279 g/hp-hr when converting units and adjusting for ultra-low sulfur fuel {15
ppm).

"PM; = assumed equivalent to PM,; for drilling engines.

fAP-42 (EPA 1996), Section 3.3, "Gasoline and Dissel Indusirial Engines. Table 3.3-1, "Emission Factors for Uncontrolled Gasoling and Diesel
Industrial Engines”; Ib/hp-hr = pounds per horsepower-hour. (1.15 lkwhp-hr)

“Based on methane emissions of 0.13 gL of diess! fuel (diesel density of 850 g/L and heating value of 15,300 Btu/lb) from the "Compendium of
GHG Emission Methodologies for the Qil and Gas Industry,” Tabkle 4-9 (2004).

"Based on nitrous oxide emissions of 0.05 g/l of diesel fuel (diessl density of 850 giL and heating value of 19,200 Btu/lb) from the "Compendium
of GHG Emission Methodologies for the Oil and Gas Industry,” Table 4-9 {2004).

EAP-AZ (EPA 1998), Section 2.3, "Gasoline and Diesel Indusirial Engines. Table 3.3-2, "Speciated Organic Compound Emission Factors for
Uncontrolled Diesal Engines”, converted from IWMMEBtu to Ib/hp-hr using an average brake-specific fusl consumption (BSFC) of 7,000 Biwhp-hr.
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Table 5.10 Completion Flaring Table 5.11 Completion Waste Pond
Emission Source: WELL COMPLETION AND TESTING - FLARING EMISSIONS Emission Source: WASTE POND EVAPORATION
Emission Factor From:  AP-4Z, Section 1.4 (EPA 1995) Emission Factor From: CDPHE-APCD - bagad on tests conducted by Williams E&P

“Matural Gas Combuston”
Emission Factor Equation: Emigsions (TPY) = lbe VOC/L = bbbl water to waste pit / 2000 lbe

Emission Equations: Emigsions (TPY) = Average gas emitied (MMscf) x EF (IiMMscf) 1 2000 bs
Data: Average gas Emission
emitied Factor' | Emissions
{per wel) = 0.4 Mhdsct Bamels | (Ibs VOC/bbl) | (lbhwell)
100% flared, 0% vented 10,000 0o7 700
Hourly 1 A
Emissions per Based on test condu ::te;l L::\_,' Williams E&P for CODPHE-APCD
Erissre T Well (Meed to find a beiter emission factor)
Pollutant IbiMMscf (bfwell) (hours) (Ib'hniwel)
co 34 338 48 0.70
MNOx 100 40 48 0.83
PM10 78 304 48 0.08
PMz.5! 7.6 3.04 48 0.08
S02 0.6 0.24 48 0.01
VoC 5.5 22 48 0.05
CO, 120,000 48000 48 1000.00
CH, 23 0.4z 48 0.02
N,O 22 0.83 48 0.02
Benzene 210E-03 B 40E-04 48 1.75E-05
Toluene 340E-03 1.36E-03 48 283E-05
Hexane 1.81E+00 7.23E-01 48 1.51E-02
Motes:

'PM, . emissions assumed egual to PM10 emissions
* Assumes there ars two days of flaring before going to sales
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Table 5.12 Completion Road Dust
Emission Source: WELL COMPLETION AND TESTING - VEHICLE ROAD DUST EMISSIONS
Emission Factor From: AP-42, Section 13.2.2 (EPA 2006)
“Unpaved Roads™ — Industral roads
Emission Factor Equation: E=kx [sM12)" x (W2}
Where: E = Size-specific emission factor (BAMT)
5 = Surface materal silt content (%)
W = Mean wshicle weight (tons)
k= Empirical constant, partcle size mutipher
&= Empirical constant
b= Empirical constant
Data: k= 1.5 for PM10
k= 0.15 for PM2.5
= 0.2 for PM10 and PM2.5
= 0.45 for PM10 and PM2.5
Total Mean Wehicle Miss FRTO PMZ5  [Unconirofied [ Uncontrolled] Conircled [ Conbrolled
Murmber of Mumber of | Wehicle Silt Travelled per Emissicn Emissicn PMID PMZE PM10 PMZ5
Round Trips | Dayson | Mumberof | Round Trips | Weight | Content! Vehicke Control Factor Factor Emissions | Emissions | Ermissions | Emissions
ehicle per Day Location Viehicles | (peryear?) | (ions) (%l (VMTiwehicle) | Efficiency {IbVMT) {IB/VIT) ({lbsipad) {lbsipad) {lbs/pad) {Ibsipad)
Casing hauler ] 4 1 4 40 4 i Bl 2.8 0.20 1283 128 647 a5
Complston rig 1 1 1 1 1.5 24 ] Bl 10,80 1.09 65 7 e 3
Logging truck 2 2 1 4 26 24 ] Bl 740 0.74 178 18 8 B
Sand truck 3 5 1 15 40 24 ] Bl 2.8 0.20 803 = 404 40
Frac pumper 1 2 13 28 40 24 ] Bl 2.8 0.20 1401 140 70D 70
Fracmaster delivery 1 2 2 4 40 24 ] Bl 2.8 0.20 21a 2 108 1
'Water truck (road dust control) 3 5 1 15 40 24 ] Bl 2.8 0.20 803 a1 404 40
Light duty wehicles (employes
ACCess) 2 10 i 120 46 24 ] Bl 3.38 0.24 2443 244 1211 122
‘Water truck - frac waber 12 3 2 192 40 24 i Bl 2.98 0.20 10344 103 5172 517
TOTAL E7vE g2

'Silt condent from AP-42 Table 13.2 2-1 for a freshly graded haul road
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Tabla 5.13 Completion Wehlcle Exhaust

Emisslon Sowros: WELL COMFLETION AND TESTING - VEHICLE EXHAUST EMI2ZEMNE
Emlsslon Equation: Emlssions {TFY} = grams/RT x WIT / &
[ Fackrs (@ VHTT 2>
Equipment co HOw FPRID FM2.5" s02 VG cod CHe" nN20'  [Formaehyce” Berzens”  Tokene®  gylene”
HD Di=sel Engine Trucks
[HODW) 17.06 E.45 na nfa 0.z 452 1700 0.onIEEaz 0043z ooy CLOCES 0.0037 0.0025
LD Dresel T =)
De—_!r'.li-:L:lD } 253 1148 na nfa n'a 074 30 0.017eEasd oLOs0s C.O2EE ooi4s 0.00z7 0.002s
LD as Tnacks {40 peroent]
ILEGW] 58655 LEE] na nia n'a 0.582 330 0.1185E728 CLOE44 CLOOES OLOAEd 0.0037 0.0028
Kumber of Poilutart Emissions (bswedl pad]
Clazs of D= on ol Round Trips | Round Trip WMT

Equipment ‘Wishicle Locagion'®| wehicles Per Cay  |Dislance (mi (=} co MO FhHD PMZE o' WOC o2 CHa M2D  |F e Toluens  Xylens
Casing hiauler HODY £ 1 g 14 E 2 na na o.oo3 2 ] C.ozz [ 0.003 0.003 0.0 0.0M
Comzdetian rig HDDW 1 1 1 8 E [ o na na o.ooa a 2 oo o.oat 0.000 0.032 0.033 0.000
Lagaing truck HODY 2 1 2 g 24 1 [ na na oood a 50 C.OM C.o002 0.o0M 0.033 0.033 0.000
Sard truck HDDW 5 1 3 8 a0 3 L na na o.oo2 1 Ekr 0.4 0.oos o.oaz .03z 0.0 0.om
Frac pumper HODY 2 13 1 g 158 g 2 na na [l el ] 2 585 C.o24 C.Ois 0.0 0.003 0.0M 0.0M
Fracmasher celheery HDDW 2 2 1 8 4 1 [ na na oLood a 50 0.oo4 0.0z o.om 0.033 0.033 0.002
Wiaker fruck [road dust
oontral) HDDW 5 1 3 8 a0 3 L na na o.oo2 1 Ekr 0.4 0.oos o.oaz .03z 0.0 0.om
Light duty venicies
[employes acoess) - Dlesel LODW 10 & 2 s 450 k- na na na 1 243 o.ois 0.os3 0.030 0.ois 0.0 0.o03
Light duty venicies
[employEs soess) - Gt LG il 2 2 g 240 = [ na na na a 175 C.063 C.o2s 0.0 0.038 0.o0z 0.0M
Water truck - frac waler
130 EBL HODY 8 2 13 g 1,152 43 16 na na o022 12 4,318 C.178 0110 0.0I7 .oz 0.033 0.007
TOTAL (POUKDS) 71 3 [1] [ 0.02 13 E,737 0.34 0.22 0.07 008 0.0z 0.0
Holes:

1AP-42, Wolume || - Mobile Sources, Appendix H, *Heavy Duty Dlesal Trocks® high altboce, “aged® with 51,000 miles servize, 2001+ mocdel year (ESA 1555,

* AF-42, Vinlume [ - Miokle Sources, Azoendly K, “Ught Duty Di=sel Trecks® high aitbuce, “aged” with 50,000 mies service, 1550+ model year for MO, 1584+ model year for CO and HE [EFA 1535)

5-‘@-12 ‘Winlumez 1 - Mokl Sources, Appendiy H, “Ught Duly Gasoline Trucks I* Bigh albiiuce, “sped” with 50,000 mil=s sereice, 1958+ model year {EFA 159535).

FM2.5 emizsions assumed ecual to P10 emissions (o PM emission fackrs aviziable from EPAL

E Compendum of Greerhouze Gas Emission Mefocologies for ne O and Gas industry, Tase 4-11 (SO0 dlesel non-saml tuck, LDET average gasclne car, LOD farge dizsel car), S02 Mozle Scurce Emizsion Factors, American Fetroleum insthute (2004)

* Compendum of Greerhous: Gas Emission Mehodologies for § I and Gas incusiny for GHE, Tabke 4-3 (HODW megerate contrl, LOGT cxidation catalyst, LODT moderabe contraf), Moble Source Combustion Emission Fachors, Table 4-10 (HODY Diessl heawy tuck, LOGT
‘Sasciine light tnack, LOOT Ciesed Ight tneck), Dietault Fusl Economy Factors for Different Tyoes of Moode Sources, Amerzan Petroleum inssiute (2004]

" Compendium of Greerhouss Gas Emission Metodologies for the O and Gas industry for 820, Table 4-3 (KOO moderate conbrol, LDGT oxidation catalyst, LOOT moderats control}, kabile Source Combuston Emission Faciors, Table £-90 (HDOV Di=sel heavy ruck, LDE
Gasoline [ight tnack, LOOT Diessl Ight tnuck), Detust Fusl Economy Facors for Ciffenent Types of Mabils Sgurces, Ametcan Petoleum insStis {2004,

¥ 4F-42, Section 3.3, "Gasolne and Diese IndusTial Ergines. Table 3 3-2, "Speciatec Organkc Compours Emission Faciors for Uncontroled Ciesel Engines”

¥ For iignt cuty wehicles (pickup frucks), 50 percent wouks be dissekpowsned, and 40 percent woud be gas.

b Well Compiefion and Testing - ioial of 10 days sssumed on kocafion: B days complefion, 2 days besiing.

" inclucied In the Foiulant Emissions is the Uilra Low Sufur acjustment based cn 15 por \Uiira Low Suifur clesel fusl suffur content comparsd to S00 ppm {0.05 peroent) 2 dizsel fsed suffur content (15 7 500 = 0,33}
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Emission Source:

Emission Factor From:

Emission Equation:

Table 5.14 Completion Frac Pump Engines

COMPLETION - FRAC PUMP ENGINES

APAZ Section 3.3 (EPA 1996)
“Zasoling and Dissel Indusirial Engines”

Emizszions {lbfwell) = grams/hp-hr x hre of uze x Load Factor x hp / 433.59 grams

Data: Engine Horsepower: 2200 hp
Operating Load Factor: 0.6
Duration (hours?: 168 hours
Emission
Factors Emissions
Pollutant g/hp-hr {Ibgiwell pad)
o 3.03E+00 1481.36
M 1406129 G874 56
Piig 9,98E-D1 457 .57
P, s 9.98E-01 487.87
50 9. 30E-01 454 61
WoC 1.14E+00 55753
Co2 521.83 255024 .00
CH,* 1.16E-01 5S6.62
Form. ATSE-03 1.83
Benzens 2.96E-03 145
Toluene 1.30E-03 063
Eylene S.05E-04 044
Motes:

! PM. - emigzions azsumed egual o PM,; emigsiong.
* pssumes 12 hours per day for 14 days.

* Compendium of Greenhouse Gas Emission Methodologies for the Cil and Gas Industry Table 4-5
(assumes TOC contains 10 wi% CH4 in exhaust).
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Table 5.15 Production Heater

Emission Source: PRODUCTION - HEATER/ TREATER EMISSIONS

Emigsion Factor From: AP-£2 Section 1.4 (EPA 1098)
‘Matural Gas Comiustion”

Emigsion Equation: Emigsionz {TPY) = Emigsion Factor {lba/MMscf) £ Fuel Heating Value (Biu'zcf) x Heat Rate (MMBthr) x Hourz of Operation (hrafyr) £ 2000 lbe

Data: Fuel Heating YValus = 1020 Btu'scf
Heat Rate = 0.5 MMBtuhr
Hours of Operation = 4280 hrafyr
Agzumptions: S00K BTWhr heaterfireater; Ogerates 6 months out of the vear
Emizssion Factor’ Emissions Emizsicns
Follutant (b MMsCf) {lkihr) (Ibfwell pad)

CO 34 0.04 180.35

MO 100 0.05 21471

P10 L] 3.T3E-03 16.32

PM2.5 TE 3 T3E-03 16.32

s02 0E 204E-04 1.29

WOIC 55 2 T0E-03 11.81

co2 120000 58.82 257 E47 .06

CH4 23 0.00 404

W20 22 0.00 472
Formmaldehyde 0.075 0.00 018
Benzens 0.0021 0.00 0.00
Ethyiberzens A& MA MA
Toluene 0004 0.00 0.01
2ylens A MA MA

AF-42 does not have separale emigison factors at different loads; therefore, it iz assumed the emizsion factors ligted are applicalle at all loads.

F-36



Emission Source:

Emizzsion Factor From:

Kremmling Field Office

Draft Resource Management Plan and Draft Environmental Impact Statement

Volume Three

PRODUCTION - WELL PAD TANKS

Table 516 Production Tanks

APCD's PS Memo 05-01 document, Saction 4.1 for remainder of Colorado

Assumptions: 4 - 400 bl Condensate Tanks

2 - 400 kbl Produced Water Tanks'

Condensate Throughput- 130 bbl/day/pad
Data: Condenszate Throughput: 4500 bblimeonthipad

Condensate Throughput- 24000 bbliyearipad

Control efficiency” (%) 55%

Uncontrolled Controlled Uncontrolled Contrelled
Emigsion Factor | Emissions Emizsions® Emiszions Emissions Emizsions
Pollutant {los/bi) {lb/pad) {lb/pad) {ll'hr) (tonsfyr) {tonsfyr)

VOC 11.8 637,200.00 31,860.00 7274 31860 15.93
Benzene 0.034 1,836.00 o1.80 0.2 002 0oz
n-Hexans 0.185 5,950.00 499.50 1.14 5.00 5.00
Motes:

' Produced water tanks are aszumed to have minimal emissions and they are not quantified.

Zassumed to have $5% confrol based on (CPDHE 2007) Regulation 7 "Emissions of Volatile Organic Compounds (S CCR 1001-3)"
Effective Statewide May 1, 2008 (CPDHE 2007 Reg 7, Sec XVII)

55 percent on Condensate Tank (with unconfrolled WO emizsions =20 TPY)
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Table 5.17 Prodcution Gas Generator
Emizsion Source: PRODUCTION - GAS GENERATOR
Emission Factor From: AP-42, Section 3.2 (EPA 2000)
"Matural Gas-fired Reciprocating Engines"
Assumptions: zas Generator Power; 23 kW
Horsepower: 335 hp
Heat Rate: 0.0853 MMBwhr
Hours per Year: 3780 hrafyr
Load Factor: 100 %
Emission Equation: Emizzions {lk/hr) = EF {lbe/MMBtu) x MMBiuhr < 5784 hrs / 2000 lbs
Emission Factor at Emizsion Factor at =30%
90 - 100% Load” Load® Emissions Emissions | Emissions Emissions
Pollutant {lMMBtu) {I/NMMBtu) {I'har) {lklyr) {tonsfyr) {Ibheeedl)
zO 4 15E+00 5.57E-0M 3.57TE-N 3,130.89 1.57 3,130.89
MOy 242 8.4TE-NM 2.06E-MM 1,508.29 0.90 1,808.29
S0, 5.85E-04 S.BBE-D< S.02E-05 044 0.00 044
Pl T.T1E-0S 7T.T1E-0S G.SBE-D6 0.06 0.00 0.0&
P, e T.T1E-0S 7. T1E-0S G.5BE-D8 0.06 0.00 0.06
20, 110.00 110.00 5.38E+00 52,195.08 41.10 82,195.058
Benzene 4 40E-D4 4 40E-04 3 TSE-05 033 0.00 0.33
Ethylbenzenes 3O7E-DS 3.97E-05 3.39E-06 0.03 0.00 0.03
Formn. 552E-02 5.52E-02 4 T1E-03 41.25 0.02 41.25
Hexane 4 45E-04 4 45E-04 3.80E-05 033 0.00 0.33
Toluens 4 DBE-D4 4 0BE-D4 3 4BE-05 0.30 0.00 0.30
Xylene 1.54E-04 1.84E-D4 1.5TE-DS 0.14 0.00 0.14

T'Well head engine eleciric driven by natural gas fired generator until power lines run fo locations
2 AP-42 emission factors for NOy and CO take into account a load factor of 30 - 105%. &l

cther pollutant emission factors are applicable at all loads. Emission Factors for MOx and
CO were derived from 40 CFR Part 1048 subpart B. They are 3.8 g/Kw-hr for HC+MOx,
and §.5 gfkw-hr for CO. To be conservative, all emissions were assumead 1o be NOx, and
no portion of the HC+MNOx emmissions factor was assumed fo be HC.

* AP-42 emission factors for MOy and CO take info aceount a load factor of =50%. All ather pollutant emizsion factors are applicable at all loads.
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Emisgsion Source:

Emission Factor From:

Emission Equation:

Table 5.18 Production Dust

PRODUCTION - WIND EROSION

EPA-450/3-33-008 (EPA 1908)
"Control of Fugitive Dust Sources”

TSP (Ibfacre/menth) = 1.7 x {2/1.5) x ([365-p)/235) x (f115)

Emissicns (TPY) = TSP x disturbed acreage x 12 monthe / 2000 lbs

3 acres per well pad (assumes 4 acre drill pad, 2 acre road, 2 acre other infrastructure)

Where: = = zilt content {percent)
o= number of days with =001 in precipitation (not used)
f= percent of time wind speed =5.4 (m's) [squivalent to 12 mgh]
Data: g= 20 percent sit {average)
f= 266 percent of time wind speed =34 (mi's) [equivalent to 12 mph]
from Rock Springs FAA Airport {Wyoming)1985, 1987-1530
Disturized acreage= g acres
TSP = 85.9 {Ib/acre/month)
Assume Control Efficiency: 50% for watering
Assumptions per pad/road:
: Uncontrofled Uncontrolled Controlled
Conversion | Emissions Emissions Emissions®
Particulate Factor' {Il'monith) {Ibiyear) {lbs/padiyear)
TSP na 55721 &,.247 4123.259
P, 0.25 17180 2,062 1,030.82
P, - 015 103.08 1,237 61549
Motes:

"PM,p = 0.25*TSP; PM, . = 0.15*FPM,; This conversion factor came from AP-42 13.2.2 background document "Background Document for
Revizion to Fine Fraction Ratios Used for AP-42 Fugitive Dugt Emission Factore™ (2006).
* Assumes 50% confrol by watering
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Table 519 Production Road Dust
Emission Source: WELL PRODUCTION - VEHICLE ROAD DUST EMISSIONS
Emission Factor From: AP-42, Secticn 13.2.2 (EPA 2008)
“Unpawved Roads” — Industrial roads
Emission Factor Equation: E =k x {sM2)" x para)®
Where: E = Size-specfic emission factor (/VNT)
5= Surface material silt content (%)
W = Mszan vehicle weight (tons)
k= Ermpircal constant. paricle size muttiplier
a = Empirical constant
b = Empirical constant
Data: k= 1.5 for PM10
k= 015 for PMZS
3= 008 for PM10 and PM2.E
b= 0.45 for PM10 and PM2.5
; Vehice Miles PMI0 PM2.5 | Uncontrolled| Uncontroied| Controlled | Caontrolled
Mumber of Total Murnber| Silt Travelled per Emissicn | Emission PM10 PM2.5 P10 PM25
Round Trips | Mumber of of Round | Mean Vehicle | Content’ Vehicle Factor Factar Ermessions | Emissions | Emissions | Emissions
Vehige per Wiesk Wehicles Trips Weight (tons) | (%) | (VMTivehicle) {IbVMIT) ({IBVMIT) {lbs/pad) {lbs/pad) {Ibs/pad) (Ibs/pad)
‘Water truck 2 1 104 40 84 ] 240 0.35 2178 218 436 44
Condensate truck 3 1 158 40 84 ] 340 0.35 3287 27 853 i)
Light duty wehicles [employee access) T 1 384 46 8.4 i 72 0.37 8118 812 1824 162
TOTAL 13564 1356 2713 a7

'S3 content from AP-42 Table 13.2.2-1 for a haul road.

F-40




Kremmling Field Office Volume Three
Draft Resource Management Plan and Draft Environmental Impact Statement

Table 5.20 Productlon Vehlcla Exhaust

Emiasion Source: WELL PRODUCTION - VEHICLE EXHAUST EMISSIONS
Emlasion Equation: Emissions {TPY) = Grame/hiT 3 WMT / 453.53 grams / 2000 bs
Emiselon Fackrs [ghT]
[Equipment co NOX PRD PMZS 502 NoC coF cHaT NZF  |[Formalidenyde® Berzene® Tolend'  Xylens
HD: Dl Enging Trucks
(RO 17.06 548 nia na 032 452 1700 aamm opn43z Q.07 Q.o0es 000371 00026
L Ciesel Trucks (E0
percent) {LDCA) 253 1.8 nia nia nia 074 230 0ME  00sis 0025 0043 000371 000
LT 33k Trucks (40 parcen)
(LOG) 9.658 0:Es n‘a nia na D562 320 oiis  oosd 0.0085 Qs 000371 00026
HUmEes of| Follafant EMisskns [Ibs wal pady
Classof (Numberof| Round | Round Trp | WMT
wehicie | vehiges | Trps Per |Distance imiy  imip co NCx P10 PRZS s Voo ooz CH4 K20 anam Senzene  Toluere  Xwlere

I HOOW L 2 E E24 235 B8 na n3 0o 7 2339 0.10 006 .01 oo 0.0 Q.00
CONDenEe INICK (Canmensans
remiia) HOOV 1 3 B B3 k2 124 na n3 0.02 10 3506 a.1s o003 ki n.o2 0.0 .01
lignt sy venicies [empiayee
scresk) - Dlesel Loy 1 7 E 2134 122 57 na n3 na 4 1,107 008 024 014 o7 0.02 0.0
lignt sy venicies [emplayes
dccess) - Gk LGy i 7 & 2134 455 EAl na na na & 1589 0.57 026 004 0.07 0.0z 0
[TOTAL [POUNDS) ] 280 a a 0.03 20 3543 [ 065 Qa3 A7 0as (]
Motes:

! AP-42, ioiume Il - Moblle Sources, Agpendix H, “Heavy Duty Diesel Trucks” high aistudz, “aged” with 50,000 miles senvice, 2001+ modsl yaar (EPA 1205)
? AP-42, iolume 1| - Matlie Sources, Appenglx H, “Light Duly Dlesel Trucks" high altituge. “aged” wkn 50,000 miles sarvice, 1950+ mods] vear for MO, 13534+ model year for CO and HC (EPA 1295)

1 AP-42 Violume 1l - Mabilie Sources, Appendl H, “Light Dity Gasalne Trucks I high altiiude. “aged” win 50,000 miles sanvice. 1958+ modkl year (EPA 1595,

“PM2.5 emissions assumed equal 12 PMI0 emissions (no P amisslon factors avialabie from EPA)

o Compendum of Gresnhouse 555 Emisson MeModologies Tor ing Ol and G IndusTy, Tabk 4-11 (HDDW desel non-sml inuck, LDGT average gasoine car, LDOWV lange desel car), ©02 Moblle Source Emisslon Fackors, Amenican Petroleum Instiute (2004).

d :EI“‘DEFULF‘IUTG'EE’I’IC‘.EE as Emisslon HE{'DJC‘:;EE for the Ol and Gas |I'ljJ!C!f for CH4, Table 449 [HDOW moderate contral, LDGT axidaZan 3313"’E|_ LOOT moderate corlral), Mable Source Combustion Emisslon Factors, Tabie 4-10 (HZDW Diesd I'EJ'."_l'Tl.d‘C,
LDET Gasoing Bight fnuck, LODT Diesel bght fruck), Detaust Fusl Sconomy Factors for DHfersnt Types of Maoblie Sources, American Petroleum Insthiz (2004),

7 Compendum of Greanhouse Gas Emission Methodologles for the Of ang Gas Indusiny for N20, Table 4-2 (HDDV moderate control, LDGT oxkdation catalyst, LDDT mogerale cortrol), Moblle Source Combustion Emission Fackors, Table 2-10 (HDOW Dlesel heavy nuck
LDET Gasoing Bight tnuck, LODT Diesel Bght fruck), Detaus Fusl Sconomy Factors for DHersnt Types of Maoblie Sources, American Petrolzum Insthiz (2004),

¥ AP-42, Section 2.3, "Gasoling and Dizse! Industrial Engines. Tabie 3.2-2, "Speciatad Organk: Compaund Emission Faciors for Uncontrolled Diesel Engines

# For gt outy vehicles (ploiup trugis), 50 percent would be dess-powered, and 40 percent wouid be gas.

 nciudad In the Polutant Emissiors |5 ihe Ut Low Sullur acjustment based on 15 ppm Ulira Low Subur diesed fus! sulfur content compared to 500 ppm (005 percent) =2 diesel fuel sufur content {15/ 500 = 0.03).
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Table 5.21 Per Well Total 2008

EMIZSION SUMMARY - 2009

Emisalons by Source Catagory [Ib=iwall)

Source Type [=3) NO, 50, PM,, PM, WOCs | Formaldehyde | Benzens  Tolusne  Xylene  Ethylbenzsne  Hexans [N CH, H,D
Well Pad Construction
General Activity - - - 220,14 3452 -- - - - - - - - - -
Vehlcle Aoad Dust - - - 2.808.43 280,85 - - - - - - - - - -
Equipment Exhaust 104.35 34285 33.76 33.7E 1.13 2343 047 0.13 0.08 0.04 - - 23,506 112 0.70
‘ehlcle Exhaust 7.7 10.31 (i | - - TEd 0.02 0.02 [LO0ES 00045 - - 2,705 0.12 0.0E
Subfotal| 13281 352.95 3577 307238 J1ESE 3513 0.13 0.15 0.08 0.05 0.00 0.00 26.211.35 126 077
Well Construction
Wahlcle Road Dust - - - 3.41 0.3 - - - - - - - - - -
ehicle Exhaust 47.22 1£.41 0o 0.00 0.os 10.25 0.14 0.03 .02 0.0z - - 3,687 0.34 0.34
Dinlling Engines - Thar 2 734619 1073674 TE.E2 42382 423.32 2,B25.4E 10.53 8.37 3.67 2.58 - - 1473640 71.09 L4375
Driting Engines - Tier 4a (2071)
Dtiing Engines - Tier 48 (2015
Subtotal (with Tier 2 drilling} [ 7,353.41 10,7515 TE.82 42723 42421 283572 10.73 8.46 3.63 2.57 0.00 0.00 1.477.526.72 7143 2405
Completion and Testing
Flaring 3360 40.00 0 204 3.0 220 - 0.00 0.02 - - 1.81 43,000 0.9z 0.3E
\Waste Pond Evaporation - - - - - 700.00 - - - - - - - - -
‘ehicle Road Dust - - - E7T7.63 EFT.IT -- - - - - - - - - -
ehicle Exhaust 7120 25.72 04 - - 19.00 0.o07 0.08 0.0z 0.01 - - 3 0.34 0.24
Frac Pump Engines 1,461.36  6,674.56 454,61 48787 45787 557.53 1.53 1.45 0.53 0.44 - - 255,024 56,62 -
Subfotal| 10480 E5.T2 028 8.780.72 830.81 721.20 0.07 0.06 0.02 0.1 0.00 1.51 54.736.32 1.26 1.12
CONSTRUCTION TOTAL'[ 7.630.81 1118581 112,87 1228033 1.621.58 3.593.05 10.33 B8.67 3.78 2.63 0.00 1.81 1.558.474.55 7395 4595
Well Produchion
HeaterTreater 150,35 214.71 1.2882 16.3178 163176 113038 018 0.00 0.01 - - - 257647 434 472
Condensate Tanks - - - - - 31,660.00 - 91.80 - - - 43950 - - -
a5 Generator 3,130.69 150629 D44 0.06 0.05 -- 4128 0.32 0.31 0.14 0.03 0.33 82,135 - -
'Wind Slown Dust - - - 1.030.82 E1E.4E -- - - - - - - - - -
‘ehlcle Road Dust - - - 271274 27127 -- - - - - - - - - -
ehicle Exhaust TO.8E 23.00 033 - - 20.14 0.22 0.17 0.0 0.02 - - 3,543 0.90 0.55
Subfotal| 3.382.09  2,051.00 176 3.759.54 S0E14 31,8915 41.52 52,31 0.38 017 0.03 455,83 54838518 584 5.38
PRODUCTION TOTAL | 3,382.09 2,057.00 1.78 3.759.54 30E.14 31,891.35 41.62 5231 0.38 [NE 0.03 435,83 348, 385.18 5.54 5.38
CONSTRUCTION AND
PRODUCTIIN TOTAL| 11,042.51  13,220.81 114.63 16.040.27  2,527.72 3548500 52.62 100,38 4.14 2.81 0.23 S01.64 1,908,860.18 TS 51.38
olzg

‘construcion emisslons are basad on a per well constructedidriled basls. Constnuction emissions coour only In the year that a well pad ks constructed and associated wells are drilieg. Al drilling Is assumed to be completed In the year of well pad
conslructon
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Table 521 Per Well Total 2009, cont.
EMIBEIONS Dy S0UMCE CAtegory ([oNEwell)
Source Type [¥3) NO, 50, PM,, PM,. VOCs | Formalgshyde Eenzens  Tolusng  Xylene  Ethylbenzsnse  Hexane co, CH, N0
‘Well Pad Construction
Zeneral Activity - - - 0.1131 LT3 -- - - - - - - - - -
ehlcle Road Dust - - - 1.4042 01404 -- - - - - - - - - -
Equipment Exhaust o054 01713 0016 0.01Ee 0.0006 00142 0LODD1 L0001 0.O00O0 00000 - - 11.7530 0.0006 0.0003
‘ehlcle Exhaust 0138 0.0051 0.0000 - - 0.0038 01000 00000 00000 L0000 - - 1.2527 0.000 0.000o
Subtotal[  0.0EES 01785 [ 1.5362 015583 D.01E1 [ 0.0001 0.0000 0.0o00 o.oooo 0.0o00 131057 0.0008 0.0004
Well Construciion
ehicle Road Dust - - - 0.0oi7 [.oo0z -- - - - - - - - - -
Vehlcle Exhaust 00236 0.0072 0.000 0.0020 0.0000 0.0051 0LODD 0.0000 0.0000 00600 - - 1.6434 0.0002 0.0002
Dinliing Engines - Thar 2 IETA S.3634 Q.02es 0.2119 p2ie 1.4127 Laos3 il (s LaoE Looa - - 7369200 0.0355 o.o21e
Driiing Engines - Tier 4a (2071} 3673 07004 0ozad 0. 1060 G060 042338 Q0053 G.0042 G008 Q.03 - - FIG0200 0.0355 Loz
Drilling Engines - Tier &b (2075) 873 07004 0.0334 0.0311 00311 01978 0.0053 0.0043 0.0018 00013 - - 7300200 0.0355 0.0210
Subtotal (with Tier 2 driling} [  3.6567 53756 0.0354 0.2138 02121 1.4173 00054 0.0042 00018 003 o.oooo 0.0o00 TIB.TE34 00357 0.0220
Completion and Testing
Flaring 0o1gs 0.0200 0.0001 0.0013 Lams 0.0011 - 03000 0.o000 - - 0.0ooe 24.0000 0.0005 o.0ocd
‘Waste Fond Evaporation - - - - - 0.3500 - - - - - - - - -
Wehlcle Aoad Dust - - - 43385 [0.4335 - - - - - - - - - -
ehicle Exhaust 00356 0.0123 0.0000 - - 0.0095 03000 0LO000 0.o000 L0000 - - 3.3885 0.0002 o.0oo
Frac Pump Engines 07407 34373 0.2273 0.2438 02438 0.2788 [.o0oos L3007 [a003 [.0002 - - 127.5120 0.02E3 -
Subfotal [ o054 0.0323 00001 4.3304 04404 0.3608 0.0000 0.0000 [T 0.0000 0.0000 0.0005 I7.36645 00008 00005
CONSTRUCTION TOTALY| 38154 5.5843 0.0564 £.1402 0.6108 1.7365 0.0055 00043 00013 .03 o.oooo 0.0o0s 7732375 00370 00230
Well Producton
HeaterTreater o.oea2 0.1074 0.0005 0.00s2 Daoaz 0.0053 00004 0LO000 L.o0oo - - - 1283238 0.0025 o.0oz4
Condensate Tanks - - - - - 159300 - Do4cE - - - 0.2438 - - -
a5 Generator 1.5654 0.9041 0.o002 0.0aa0 0.0000 - DLO20H 0.0002 0.O0002 000 [ Blwals] 0.0002 41.0875 - -
'Wind Slown Dust - - - 05154 D30z -- - - - - - - - - -
‘ehlcle Road Dust - - - 1.2584 DL1356 -- - - - - - - - - -
‘ehlcle Exhaust 00354 3.0141 0.0000 - - 2.0101 0000 [L00M 00000 L0000 - - 43715 0.0002 0.0003
Subtotal| 18510 1.0255 0.0003 1.8800 0.4531 153450 00208 00462 0.0002 0.0o01 o.oooo 0.2435 1741326 0.0025 0.0027
PRODUCTION TOTAL| 16510 1.0255 (] 18800 04551 15,3450 00208 00482 0.0002 0.0001 [ 0.2435 1741926 00025 0.0027
CORSTROCTION EHD
PRODUCTION TOTAL| 55065 E.5104 0.0573 &.0201 12635 17.7425 00263 00505 00021 00014 o000 0.2508 3534301 00355 0.0257

Hotzs

‘Construcion emisslons are tasad on 3 per well constuctedidriled basls. Construction emissions occur only In the year that 3 well pad ks constructed and assoclated wells are drilieg. Al drilling Is assumed to be complsted In the year of well pad

construction
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Table 322 Per Well Total 2011
EMISSION SUMMARY - 2011
Emizaions by Source Catagory [Ibaiwsll)
Source Type [73) NO, 50, PM,, PM,. VOCs | Formaloehyds Eenzena  Tolusng  Xylene  Ethylbenzens  Hexane co, CH, N0
Well Pad Construction
General Activity - - - 230.14 3452 - - - - - - - - - -
‘iehlcle Rioad Dust - - - 2505.43 230.35 -- - - - - - - - - -
Equipment Exhaust 104.35 4285 I3TH 33.7E 1.19 2343 047 012 0.08 0.04 - - 23,506 112 0.7
\iahlcle Exhaust 2776 10.37 (i | - - TEd 0.02 0.02 [LO0ES L0045 - - 2,705 012 0.0E
Subfotal[ 13281 352.95 3397 307238 I1ESE 3513 0.13 0.15 0.08 0.05 D.00 D.00 26.211.35 1.2 0.77
Wil Construction
wahlcle Road Dust - - - 341 034 - - - - - - - - - -
ahlcle Exhaust 4723 1£.40 Luao 0.0 0.0s 10.26 0.14 0.02 ooz ooz - - 3,687 0.34 0.34
Driiing Engines - Tier 2
Drlling Englnes - Ther 4a (2011} 7.346.19 141273 TE.E2 21131 211.91 347.64 10.53 8.37 3.67 2.58 - - 1473641 71.09 £375
[Diling Engines - Tier &b (2075
Subtotal (with Tier 4a drilling} [ 7,353.41 142713 TE.E2 21532 212,30 B57.50 10.73 8.4 3.63 2.57 0.00 0.00 1.477.526.72 7143 2405
Completion and Testing
Flaring 33.60 40.00 0 204 3.0 220 - 0.00 0.00 - - 1.81 43,000 0.9z 0.3E
\Waste Pond Evaporation - - - - - 700.00 - - - - - - - - -
\iehlcle Rioad Dust - - - E777.63 EFT.IT -- - - - - - - - - -
\iehlcle Exhaust T71.20 25.72 04 - - 19.00 0.o07 0.08 .02 0.01 - - 8,737 0.34 0.24
Frac Pump Engines 1.461.35 5.674.56 254,61 43787 437.57 257.53 1.83 1.45 0.62 0.44 - - 255024 S5E6.682 -
Subtotal| 10480 E5.T2 028 8.780.72 850.51 T721.20 0.07 0.08 0.02 0.1 0.00 1.51 54.736.32 1.26 1.12
CONSTRUCTION TOTAL'[ 7.830.81 1,845.80 112.87 12.0668.42 140567 1.615.23 1033 8.67 3.78 2.63 0.00 1.81 1.558,474.55 7395 4535
Well Production
HeatenTreater 150.35 214.71 1.2882 16.3175 16.3176 11.30386 018 0.00 0.01 - - - 257647 494 472
Condensats Tanks - - - - - 31,680.00 - 91.30 - - - 439.50 - - -
Zas Generator 3,130.69 150629 044 0.06 0.05 -- 41.28 0.32 0.31 0.14 0.03 0.33 82,135 - -
Wind Slown Dust - - - 1.0z0.82 E1E.45 -- - - - - - - - - -
\iahlcle Aoad Dust - - - 371274 27127 - - - - - - - - - -
\iehlcle Exhaust TO.8E 23.00 033 - - 20.14 0.22 0.17 0.0 0.02 - - 3,543 0.90 065
Subtotal[ 3,382.09 2,051.00 1.78 3.759.54 30E.14 31,891.95 41.62 5231 0.38 [RE 0.03 435.83 345, 355.18 5.54 538
PRODUCTION TOTAL| 3,382.09 2,051.00 1.76 3.759.54 S0E14 31,831.35 41.52 2231 0.38 AT 0.03 433,83 348,385,188 5.84 338
CONSTRUCTION AND
PRODUCTION TOTAL| 11,012.51 3,596.80 114.63 15.8208.56 2,315.81 F3,50718 52.62 100.38 4.14 2.81 0.03 30164 1.908,860.18 TI.T3 51.38

Holzs

"Construcion emiselons are Dased on 3 per well constnuctedidriled basls. Constniction emissions ccour only In the year that 3 well pad ks constructed and associated wells are drilieg. Al drilling Is assumed to be complsted In the year of well pad

construction
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Table 522 Per Well Total 2011, cont.
EMIBEIDNS Dy S0UICS Calegory [Lons/well)
Source Type co HO, 80, PM,, PN, VOCs | Formalgshyde Benzens  Tolusne  Xylene  Ethylbenzens  Hexane O, CH, H,0
‘Well Pad Construction
Zeneral Activity - - - 011 LT3 - - - - - - - - - -
Wehlcle Rioad Dust - - - 14042 01404 - - - - - - - - - -
Equipment Exhaust 00524 01713 0.0163 0.o1e2 DuO00E J.0142 D000 [LO0a1 LoD LuoCaD - - 11.7520 0.00O0G 0.0003
Wehlcle Exhaust 03s 0.0051 0.0000 - - 0.0038 00000 [.0o0D L3000 00000 - - 1.3527 0.0001 0.000a
Subtotal| 00863 01785 0.0163 1.5362 01353 D011 0000 00001 00000 00000 Q.0o00 0.0000 13.1057 0.0005 0.0004
Well Construciion
Wehlcle Road Dust - - - 0.0otv ooz - - - - - - - - - -
ehlcle Exhaust 00236 0.0072 0.0000 0.0ot0 03000 0LO00 [.oooD 03000 00000 - - 16424 0.0ocz 0.0ocz
Diing Engines - Tier 2
Dinlling Englnes - Ther 4a (2011) 267 0.7054 0.02=4 01080 01050 1.4233 Laosa [uo0L2 DLOoE pooia - - 736.9200 0.0355 0.0219
Dviing Engines - Tier 4b (2015
Subtotal (with Tler 4a drilling)| 36567 0.7136 0.0354 o407 01082 0.4283 0.0054 00042 0ooig 0ood R[] 0.0000 T30.7634 0.0357 0.023
Completion and Testing
Flaring 0es 0.0200 0.0001 0.0ois Dams 0.0011 - L.000D R IE - - 0.0o0e 24.0000 0.0005 0.0004
‘Waste Pond Evaporation - - - - - 0.350D - - - - - - - - -
Wehlcle Road Dust - - - 43388 [.4330 - - - - - - - - - -
Wehlcle Exhaust 00356 0.0123 0.0300 - - [.0D3D [.0000 [.0000 [.0000 - - 3.3685 0.0002 0.0001
Frac Pump Engines 07407 34373 0.2273 02438 02438 0.2788 [.o00s [.0007 L1003 [.0002 - - 127.5120 0.02E3 -
Subfotal| 00524 0.0323 0.0001 4.3304 0.4404 03606 0.0000 [T 0.0000 0.0o00 [ 0.0005 273585 0.0008 0.0008
CONSTRUCTION TOTAL'| 38154 0.3223 0.0554 0342 0.T048 03078 0.0055 00043 00013 [y ) o.0a00 0.000% T73.2375 0.0370 .02
Well Produchon
HeatenTreater 0.0a02 0.1074 0.0005 0.00s2 D.o0sz 0.0053 0LO00 [.000D 03000 - - - 1283238 0.0025 0.0024
Condensate Tanks - - - - - 159200 - DuO45E - - - 0.2438 - - -
235 Generator 1.5654 0.9041 0.0002 0.0000 03000 - 00206 L.0002 0.o002 00001 0,100 0.0002 41.09735 - -
'Wind Slown Cust - - - 05154 0.30az - - - - - - - - - -
Wehlcle Rioad Dust - - - 1.2584 D.135€6 - - - - - - - - - -
Wehlcle Exhaust 00354 0.0140 0.0000 - - 0.0101 [LO0M D000 L3000 00000 - - 42713 0.0002 0.0003
Subtotal] 18310 1.0255 0.003 1.8500 04531 15,9450 0.0z0g 010462 0a02 o0 0.0D00 0.3435 1741526 0.0025 00027
FRODUCTION TOTAL| 18510 1.0255 0.0008 1.85800 0.4531 153480 0.0208 00482 0.0002 [T [ 0.2435 1741326 0.0025 0.0027
CORSTROCTION EHD
PRODUCTION TOTAL[ 55085 1.3434 0.0573 T.3142 1.1573 1E.T33E 00263 0.0505 00021 0014 2.0000 0.2508 3534301 0.0335 0.0257

Hotes

Construction emisskons are based on a per well construcieddrilied basle. Construction emissions ocour only In the year that a well pad ks constructed and associated wells are drilizg. Al drilling Is assumed to be compieted In the year of well pad

construction
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Table 523 Per Well Total 2028
EMIZSION SUMMARY - 2028
Emizalons by Source Catagory [Ibaiwall)
Source Type co NO, 50, PM, PM, . VOCs | Formaldehyds Benzena  Tolusne Xylene  Ethylbenzans  Hexane CO, CH, M0
‘Well Pad Construction
eneral Actvity - - - 230.1 345 - - - - - - - - - -
Wehlcle Road Dust - - - 2808.5 2808 -- - - - - - - - - -
Equipment Exhaust 1046 428 338 3B 1.2 285 047 0.13 0.08 0.04 - - 23,506 113 0.7
ehlcle Exhaust 278 10.3 0.0 - - 7.E 0.02 0.02 [LO0ES 00042 - - 2,705 012 0.0E
Subtotal[ 13281 352.35 3377 307238 J1ESE 3513 0.13 0.15 0.08 0.05 0.00 0.00 26.211.35 1.28 077
'Wall Construction
Wehlcle Road Dust - - - 3 0.3 - - - - - - - - - -
ehlcle Exhaust ara 144 o.o g 0.1 10.3 0.14 n.o3 .02 0.0z - - 3,687 0.34 0.34
Driiiing Engines - Tier 2
Driling Engines - Ter 43 [2011)
Dilling Engines - Ter 4b (2015} 7.345.2 14127 T73.8 g2.2 622 2856 10.53 3.37 3.67 2.58 - - 1,473,640 71.09 2375
Subtotal (with Tier 4b drilling)| 7.353.41 142713 TE.B2 5557 £2.56 405.52 10.73 .46 3.63 2.57 0.00 0.00 1.477,526.72 T1.43 4405
Completion and Testing
Flaring 326 410 0.2 3.0 20 2.2 - 0.00 0.02 - - 1.81 43,000 0.9z 0.36
‘Waste Fond Evaporation - - - - - T00.0 - - - - - - - - -
Wehlcle Road Dust - - - BITTT E77.8 - - - - - - - - - -
ehlcle Exhaust 712 257 o.o - - 18.0 0.o07 0.08 0.0z 0.01 - - 6,737 0.34 0.24
Frac Pump Engines 1.481.4 E.974.E 45346 4ET.E 4373 5575 1.83 142 0.62 0.44 - - 255,024 S6.62 -
Subtotal| 1,588.18 5,540.28 45485 5.268.59 1,368.68 1.278.72 1.51 1.50 0.58 0.48 0.00 1.81 305,750.52 57.8% 1.12
CONSTRUCTION TOTAL[ 311217 8,720.38 SET.45 1240654 174773 1.720.58 12.82 1012 4.42 3.08 0.00 1.81 1.813.498.55 130.57 4535
Well Production
HeaterTreater 130.4 2147 1.3 16.3 16.3 1.8 0.16 0.00 0.01 - - - 257,647 434 472
Condensate Tanks - - - - - 31,8€0.0 - 91.30 - - - 439.50 - - -
235 Generator ERER] 1.508.2 04 0.1 01 -- 4128 0.32 0.31 0.14 0.03 0.33 82,185 - -
'Wind Slown Dust - - - 1.030.3 6185 -- - - - - - - - - -
Vehlcle Aoad Dust - - - 27127 2713 - - - - - - - - - -
ehlcle Exhaust 709 280 0.0 - - 201 0.22 0.17 0.0 0.02 - - 3,543 0.90 0.65
Subtotal[ 3,382.09 2,057.00 1.78 3.759.54 J0E14 31,891.35 41.62 5231 0.38 [NE 0.03 435.83 348,355.18 5.54 538
FRODUCTION TOTAL| 3,382.09 2,057.00 1.78 3.759.54 S0E14 31,891.35 41.62 52.31 0.38 [RE 0.03 435.83 348,355.18 5.54 538
CONSTRUCTION &ND
PRODUCTION TOTAL| 12 434,26 10,771.38 5E3.24 1616648 285354 31361263 54.45 102.42 4.78 3.25 0.03 S01.64 2.161,864.18 135.41 5138

Holze

‘'Construction emisslons are basad on 3 per well constructed'driled basls. Construction emissions ocour anly In the year that a well pag

construction

= consinucked and associated wells are drilied. Al drilling I= assumed bo be completed In the year of well pad
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Table 323 Per Well Total 2028, cont.
Emisgions by Sourca Category (tonsdwell)
Source Type 3] ND, 30, PM,, PM,. VOCs | Formaloshyde Eenzena  Tolusne  Xylene  Ethylbenzens  Hexans Co, CH, N,0
‘Well Pad Construction
General Activity - - - 0115 DLo72 - - - - - - - - - -
ehlcle Rioad Dust - - - 1.4042 01404 -- - - - - - - - - -
Equipment Exhaust 00524 01713 0.0169 0.0g8 [LO00E J.0142 [LI001 00001 03000 03000 - - 11.7520 0.0006 0.0003
Waklcle Exhaust 00139 0.a0S1 0.0000 - - 0.0038 0uaoan L0000 L0000 L0000 - - 1.3527 0.0001 0.0000
Subfotal|  0.0EE3 01785 0.0153 1.5362 015583 00181 00001 0.0001 0.0000 0.0000 [ 0.0000 131057 0.0008 0.0004
Well Construction
ehlcle Rioad Dust - - - 0.0oi7 0.o00z -- - - - - - - - - -
ehlcle Exhaust 00236 0.007v2 0.0000 0.0000 03000 0.0051 L0004 0.a000 0.a000 0.a000 - - 1.6424 0.0ocz 0.0ocz
Dwling Engines - Tier 2 67T 53854 D034 L2710 aziia 14927 Q0053 20042 (el [k - - TIEL200 00355 fuazig
Diiiing Engines - Tier 4a (2071) 3673 07004 0.030d 0. 1060 Q1060 04238 Q0033 o042 o.agis g3 - - FIE0200 0.0355 Loz
Dilling Engines - Ther 4b (2015} 26731 0.7054 0.03e4 0.0311 00311 0.1978 Loas3 DO0s2 DOME 0aoa - - 7369200 0.0355 0.0218
Subtofal (with Tier 4b drilling) J.E9ET D.713E 0.0354 0.0328 00313 D.2023 00054 00042 0.0o1g 00013 0.0000 0.0000 7307634 00357 0.02230
Completion and Testing
Flaring OIS 0.0200 0.000m 0.0o15 Lo s 00011 - DuoooD DuoooD - - 0.0o09 24.0000 0.000s 0.0004
‘Waste Pond Evaporation - - - - - 0.3500 - - - - - - - - -
ehlcle Rioad Dust - - - 43338 D430 -- - - - - - - - - -
‘Wehlcle Exhaust 0.0129 0.0000 - - 0.0025 LuIoan [uooaD [uooaD Duoooo - - 3.3585 0.0oc2 0.000m
Frac Pump Engines 3.4373 0.2273 0.2438 02438 0.2788 D.ooas 00007 01003 [.a002 - - 1275120 0.02E3 -
Subtotal 3.4701 0.2274 4.6343 [TEE] 0.5354 [T 0.0008 0.0003 0.0002 [N 0.0003 154.8005 0.0285 0.0008
CONSTRUCTION TOTAL' 45602 0.2837 £.2033 08733 D.5603 00064 0u0os 0022 0.0 s Q.0e0d 0.000% J0E.T455 00853 00230
Well Production
HeatenTreater 00202 0.1074 0.0005 0.00s2 D.apaz 0.0053 L0004 03000 0.a000 - - - 1283238 0.0025 0.0024
Condensats Tanks - - - - - 159300 - Du4ED - - - 0.2438 - - -
Zas Generator 1.5654 09041 0.0002 0.0000 03000 -- DLo20H 00002 00002 00001 o.aoto 0.0ooz 41.0975 - -
'Wind Slown Dust - - - 05154 0.3z -- - - - - - - - - -
Waklcle Road Dust - - - 1.3564 DL1356 - - - - - - - - - -
Wehlcle Exhaust 00354 3.09£0 0.0000 - - 0.0101 L1001 0000 03000 03000 - - 4.2715 0.000< 0.0003
Subtotal| 1.8510 1.0255 0.0003 1.8500 04531 153450 0.0208 00462 00002 0u0o01 [N [ ]v] 0.2433 1741328 0.0023 0.0027
PRODUCTION TOTAL| 1.6510 1.0255 0.0003 1.8800 0.4531 15.3450 0.0z08 0.0462 0.0002 0.0001 [ 0.2435 1741926 0.0025 0.0027
CORSTROCTICH EHDY
PRODUCTION TOTAL| 2471 53857 0.2845 &.0832 1.3270 168053 00272 00512 00024 0.0ME Q.0e0d 0.2508 108053421 0.0582 00257

Hotes

Construclion emisslons are based on a per well construcizdidriled basls. Construction emisslons coour only In the year that a well pad

construcion

= consinicted and associated wells are drilied

Al driling |5 assumed to be compieted In the year of well pad
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Table 5.24 Total by Year
ALTERNATIVE B - TOTAL EMISSIONS BY YEAR
‘Walle to ba Drillad Annually

Yoar 1 2 3 4 ] & T g E] 10 1 12 13 14 15 18 7 18 13 20
2003 2010 2011 202 2013 214 2015 2018 2017 2013 2013 2020 201 2022 2033 2024 2025 26 2027 2028

\Wialls Driliad Fer Year 14 14 14 14 28 17 7 17 E] 15 1E 15 30 15 1E 15 30 16 1E 16
Total Producing Wels 1£ i) 42 56 34 01 11E 135 166 162 136 114 244 60 ] a2 32 338 I ET]

Estimated Conatruction Emiesions (tonalyr]

Year 1 2 3 4 5 [ T & E] 10 1 12 13 14 15 18 17 13 13 20
2003 2010 201 2mz2 2013 2014 2015 2018 a7 208 2018 2020 201 2022 2023 2024 2025 226 2027 2028

Tier 2 Dril Rl Engings [Ye) 1007 100% 0% 0% e 0% e 0% [V 0% [V 0% 0% [V 0% [T 0% (i 0% %
Tier £a Dirill Rlg Englnes % 0% 100% 100% 100% 100% 0% 0% 0% 0% 0% 0% 0% [ 0% [ 0% [ 0% %
Tier £ Dirill Rlg Englnes (%] D% 0% 0% 0% 0% 0% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%: 100% 100%: 100% 100
[ 53 3 23 53 07 65 T T 141 73 73 T3 137 T3 73 T3 137 T3 73 T3
I T8 T8 13 13 25 16 T4 74 135 T 7 T 131 T i 70 131 70 7 70
202 1 1 1 i 2 1 g 3 9 3 5 3 9 3 5 3 9 3 5 E
PiA1D EG =] = 34 163 103 s 108 192 39 9 -] 158 -] 9 =] 138 &9 93 &g
P25 " 11 10 10 20 12 15 15 7 14 14 4 26 4 14 4 26 4 14 4]
VoD 5 25 11 11 23 14 15 15 27 14 14 14 26 4 14 4 26 4 14 14
Fomaldehyde [ .03 0. 0.0 015 0.ae [} 0.1 020 010 010 [TIT] [PRE:] 0.0 PR 0.0 013 0.0 'R 0.10
Beanzene 0.0e 0.05 0.05 0.06 oz 0oy oo 0.8 g 0.0& 0.08 0.os s 0.os 0.08 0.os (R E 0.s 0os 0.0
Toluens 0.oa .03 0.03 0oz 005 002 (il 0.4 oo? 004 D04 004 ooz 0.4 D.04 0.04 ooz 0.4 004 0.04/
Kylens ooz o.02 o.02 0.a2 L0< 0.0z 003 002 Los .oz Loz ooz Dos ooz Loz 0.0z L.0s 0.2 ooz 0.02
ETylbanzens .o 0.00 0.00 0.0 LoD .o L.od .00 L.OD oo 0.00 oo 0.00 .o 0.00 0.0o 000 0.co 000 0.co
Hexane 0. oo 0.01 0 (il i) 0oz ooz 0oz Lo3 0. 0ot oo 003 0. 0ot o.m 003 o.m oot 0.0
Tokal HAPs 0.20 020 .20 0.20 (i) 024 037 027 050 0.36 D26 0.36 D48 0.36 D26 0.36 D48 0.36 028 036
[a] 10,909 10,309 10,509 10,902 21,619 13,247 15415 15415 23109 14,506 14,503 14,506 27,202 14,50€ 14,508 14,506 27,202 14,508 14,508 14,508
SHE 1 1 1 1 1 1 1 1 2 1 1 1 2 1 1 1 2 1 1 1
M2C 0.22 132 .32 032 [LEd 038 L3 038 L7 0.27 037 037 D53 037 0.37 0.37 D53 0.37 037 0.37|
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Tabla 5.24 Tofal by Year, cont.

Eztimated Production Emiaaiens (tonaiyn
1

Yoar 4 5 [ T & E] 10 11 12 13 14 15 18 7 18 13
2003 2010 2011 22 2013 2014 2015 2018 2017 2018 2018 2020 2021 2022 2023 2024 2025 226 2027 2028
(=] 24 47 il a5 142 171 a0 226 81 306 335 362 413 240 467 454 545 T H EH
[Eh 14 2 43 7 =] 104 121 13E 170 187 03 219 250 267 233 289 330 47 &2
=02 1] ] ] D ] 1] ] 1] 0 1] o 1] o 1] D
P 26 53 3 105 153 130 n 254 312 342 ar2 2012 453 AE9 513 49 &0s 658
P25 ] 13 19 25 3B 4E 33 61 75 E2 ad &7 111 118 125 132 148 160
VoC 233 448 E70 833 1,339 1,611 1,882 2,153 2647 2.002 ST adiz 3891 4,146 4,401 4,656 5,135 5,545
[Forma dahyde [ 0.53 0.87 117 1.75 21D 245 281 243 EX] 4.12 243 5.08 EE] 274 6.06 €7D a7
Eenzens 0.E5 1.239 1.8 2.56 283 466 543 623 T.6E 340 214 9.68 11.26 12.00 1274 13.48 14.38 16.34
Toluens 0.co ) | .01 0.0 ooz 0oz ooz 0oz ooz 0a3 o4 0.4 o4 0. Los 0.os L.0& 0os
Kylens 0.co 0.00 0. 0.0 0. ik} oot 0 001 ooz ooz 0.0z ooz .oz Loz 0.03 o3 ooz
Errybenzens 0.00 0.00 0. 0.00 0.00 000 0.00 oo 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0o
Hexana 3.50 7.00 10.30 1400 20.99 2524 23.43 2374 4143 4548 4243 5348 B0.98 6255 BE.98 T2.58 80.47 8647
Tokal HAPs 244 8.63 13.32 T.7E 28.64 2203 743 4282 S265 5772 g280 67.37 i7.33 §2.46 87.54 261 10213 11228
oz 2438 4877 7316 BFES  14E32 17593 2555 2356 ZEEIE 303 3480 3TETT 42503 45280 45077 SOBE4 56,090 61,654
(Chd 0.4 0.03 012 016 025 02e 03 03e [43 D=3 058 ez 071 0.76 oat 0.ES Lad 102
K20 0.04 0.08 0.1 015 023 027 naz 0.36 045 049 0.53 0.56 [L66 0.7 0.74 078 0.a7 03
Estimated Total Emiealons (hanahr
= 1 2 3 5 El 10 17
2003 200 2011 22 2013 2014 2017 208 2025

(=] 77 101 124 146 243 236 472 361 581

[E=h =5} 107 ] 7D 112 118 05 256 451

202 1 1 1 1 2 1 9 3 9

P10 112 139 163 180 a7 292 504 441 Ta1

P25 18 24 2 35 ] 5B 102 36 172

WoC 248 41z 681 204 1,362 L] 2674 2016 5,160

[Formaigenyde 037 0.65 0.95 1.24 190 220 265 3489 £33

Eenzene 1y | 1.35 2.0 285 400 474 T.82 348 15.01

Toluene 0.03 0.03 0.03 0.04 0.07 oos 010 o7 012

Kylens ooz 0.02 o.02 oz ooe 0az L.0og ood La7

Exrybenzens 0.0o 0.00 0. 0.00 0.00 000 0.00 0oo 0.00

Hexana 3.5 7.0 10.51 1401 21.02 2526 413 45.50 80.50

Tokal HAPs 464 . 13.52 17.3€ 27.03 2237 2315 S7.3E 10261

[ 13348 15767 18,225 20,664 36451 30,840 57025 46211 83,792

(Chd 0.56 0.60 D64 0.6E 1.23 04z ko) 158 290

M0 0.36 0.40 0.43 047 DLE7 066 1.16 0.86 1.56
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